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CORYNEBACTERIUM GLUTAMICVM GENES ENCODING PROTEINS 
INVOLVED IN MEMBRANE SYNTHESIS AND MEMBRANE TRANSPORT 

5 Related Applications 

This application claims priority to prior filed U.S. Provisional Patent Application 
Serial No. 60/141031, filed June 25, 1999, U.S. Provisional Patent Application Serial 
No. 60/143262, filed July 9, 1999, and U.S. Provisional Patent Application Serial No. 
60/151281, filed August 27, 1999. This application also claims priority to prior filed 

1 0 German Patent Application No. 1 9930487.4, filed July 1 , 1 999, German Patent 
Application No. 19930489.0, filed July 1, 1999, German Patent Application 
No.19931549.3, filed July 8, 1999, German Patent Application No. 19931550.7, filed 
July 8, 1999, German Patent Application No. 19932134.5, filed July 9, 1999, German 
Patent Application No. 19941379.7, filed August 31, 1999, German Patent Application 

15 No. 19942088.2, filed September 3, 1999, and German Patent Application No. 

19942097.1, filed September 3, 1999. The entire contents of all of the aforementioned 
applications are hereby expressly incorporated herein by this reference. 

Background of the Invention 

20 Certain products and by-products of naturally-occurring metabolic processes in 

cells have utility in a wide array of industries, including the food, feed, cosmetics, and 
pharmaceutical industries. These molecules, collectively termed 'fine chemicals', 
include organic acids, both proteinogenic and non-proteinogenic amino acids, 
nucleotides and nucleosides, lipids and fatty acids, diols, carbohydrates, aromatic 

25 compounds, vitamins and cofactors, and enzymes. Their production is most 

conveniently performed through the large-scale culture of bacteria developed to produce 
and secrete large quantities of one or more desired molecules. One particularly useful 
organism for this purpose is Corynebacterium glutamicum^ a gram positive, 
nonpathogenic bacterium. Through strain selection, a number of mutant strains have 

30 been developed which produce an array of desirable compounds. However, selection of 
strains improved for the production of a particular molecule is a time-consuming and 
difficult process. 

Summary of the Invention 

35 The invention provides novel bacterial nucleic acid molecules which have a 

variety of uses. These uses include the identification of microorganisms which can be 
used to produce fine chemicals, the modulation of fine chemical production in C 
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glutamicum or related bacteria, the typing or identification of C glutamicum or related 
bacteria, as reference points for mapping the C. glutamicum genome, and as markers for 
transformation. These novel nucleic acid molecules encode proteins, referred to herein 
as membrane construction and membrane transport (MCT) proteins. 

C glutamicum is a gram positive, aerobic bacterium which is commonly used in 
industry for the large-scale production of a variety of fine chemicals, and also for the 
degradation of hydrocarbons (such as in petroleum spills) and for the oxidation of 
terpenoids. The MCT nucleic acid molecules of the invention, therefore, can be used to 
identify microorganisms which can be used to produce fine chemicals, e.g., by 
fermentation processes. Modulation of the expression of the MCT nucleic acids of the 
invention, or modification of the sequence of the MCT nucleic acid molecules of the 
invention, can be used to modulate the production of one or more fine chemicals from a 
microorganism (e.g., to improve the yield or production of one or more fine chemicals 
from a Corynebacterium or Brevibacterium species). 

The MCT nucleic acids of the invention may also be used to identify an 
organism as being Corynebacterium glutamicum or a close relative thereof, or to 
identify the presence of C. glutamicum or a relative thereof in a mixed population of 
microorganisms. The invention provides the nucleic acid sequences of a number of C 
glutamicum genes; by probing the extracted genomic DNA of a culture of a unique or 
mixed population of microorganisms under stringent conditions with a probe spanning a 
region of a C glutamicum gene which is unique to this organism, one can ascertain 
whether this organism is present. Although Corynebacterium glutamicum itself is 
nonpathogenic, it is related to species pathogenic in humans, such as Corynebacterium 
diphtheriae (the causative agent of diphtheria); the detection of such organisms is of 
significant clinical relevance. 

The MCT nucleic acid molecules of the invention may also serve as reference 
points for mapping of the C. glutamicum genome, or of genomes of related organisms. 
Similarly, these molecules, or variants or portions thereof, may serve as markers for 
genetically engineered Corynebacterium or Brevibacterium species. 

The MCT proteins encoded by the novel nucleic acid molecules of the invention 
are capable of, for example, performing a function involved in the metabolism (e.g., the 
biosynthesis or degradation) of compounds necessary for membrane biosynthesis, or of 
assisting in the transmembrane transport of one or more compounds either into or out of 
the cell. Given the availability of cloning vectors for use in Corynebacterium 
glutamicum, such as those disclosed in Sinskey et al 9 U.S. Patent No. 4,649,1 19, and 
techniques for genetic manipulation of C glutamicum and the related Brevibacterium 
species (e.g., lactofermentum) (Yoshihama et al, J. Bacteriol 162: 591-597 (1985); 
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Katsumata et al,J. Bacteriol 159: 306-311 (1984); and Santamaria et al , J. Gen. 
Microbiol 130: 2237-2246 (1984)), the nucleic acid molecules of the invention may be 
utilized in the genetic engineering of this organism to make it a better or more efficient 
producer of one or more fine chemicals. This improved production or efficiency of 
production of a fine chemical may be due to a direct effect of manipulation of a gene of 
the invention, or it may be due to an indirect effect of such manipulation. 

There are a number of mechanisms by which the alteration of an MCT protein of 
the invention may directly affect the yield, production, and/or efficiency of production 
of a fine chemical from a C glutamicum strain incorporating such an altered protein. 
Those MCT proteins involved in the export of fine chemical molecules from the cell 
may be increased in number or activity such that greater quantities of these compounds 
are secreted to the extracellular medium, from which they are more readily recovered. 
Similarly, those MCT proteins involved in the import of nutrients necessary for the 
biosynthesis of one or more fine chemicals {e.g., phosphate, sulfate, nitrogen 
compounds, etc.) may be increased in number or activity such that these precursors, 
cofactors, or intermediate compounds are increased in concentration within the cell. 
Further, fatty acids and lipids themselves are desirable fine chemicals; by optimizing the 
activity or increasing the number of one or more MCT proteins of the invention which 
participate in the biosynthesis of these compounds, or by impairing the activity of one or 
more MCT proteins which are involved in the degradation of these compounds, it may 
be possible to increase the yield, production, and/or efficiency of production of fatty 
acid and lipid molecules from C. glutamicum. 

The mutagenesis of one or more MCT genes of the invention may also result in 
MCT proteins having altered activities which indirectly impact the production of one or 
more desired fine chemicals from C .glutamicum. For example, MCT proteins of the 
invention involved in the export of waste products may be increased in number or 
activity such that the normal metabolic wastes of the cell (possibly increased in quantity 
due to the overproduction of the desired fine chemical) are efficiently exported before 
they are able to damage nucleotides and proteins within the cell (which would decrease 
the viability of the cell) or to interfere with fine chemical biosynthetic pathways (which 
would decrease the yield, production, or efficiency of production of the desired fine 
chemical). Further, the relatively large intracellular quantities of the desired fine 
chemical may in itself be toxic to the cell, so by increasing the activity or number of 
transporters able to export this compound from the cell, one may increase the viability of 
the cell in culture, in turn leading to a greater number of cells in the culture producing 
the desired fine chemical. The MCT proteins of the invention may also be manipulated 
such that the relative amounts of different lipid and fatty acid molecules are produced. 
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This may have a profound effect on the lipid composition of the membrane of the cell. 
Since each type of lipid has different physical properties, an alteration in the lipid 
composition of a membrane may significantly alter membrane fluidity. Changes in 
membrane fluidity can impact the transport of molecules across the membrane, as well 
5 as the integrity of the cell, both of which have a profound effect on the production of 
fine chemicals from C. glutamicum in large-scale fermentative culture. 

The invention provides novel nucleic acid molecules which encode proteins, 
referred to herein as MCT proteins, which are capable of, for example, participating in 
the metabolism of compounds necessary for the construction of cellular membranes in 
0 C. glutamicum, or in the transport of molecules across these membranes. Nucleic acid 
molecules encoding an MCT protein are referred to herein as MCT nucleic acid 
molecules. In a preferred embodiment, the MCT protein participates in the metabolism 
of compounds necessary for the construction of cellular membranes in C glutamicum, 
or in the transport of molecules across these membranes. Examples of such proteins 
5 include those encoded by the genes set forth in Table 1 . 

Accordingly, one aspect of the invention pertains to isolated nucleic acid 
molecules (e.g., cDNAs, DNAs, or RNAs) comprising a nucleotide sequence encoding 
an MCT protein or biologically active portions thereof, as well as nucleic acid fragments 
suitable as primers or hybridization probes for the detection or amplification of MCT- 
encoding nucleic acid (e.g. 9 UNA or mRNA). In particularly preferred embodiments, 
the isolated nucleic acid molecule comprises one of the nucleotide sequences set forth in 
Appendix A or the coding region or a complement thereof of one of these nucleotide 
sequences. In other particularly preferred embodiments, the isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes to or is at 
least about 50%, preferably at least about 60%, more preferably at least about 70%, 80% 
or 90%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to a nucleotide sequence set forth in Appendix A, or a portion thereof. In 
other preferred embodiments, the isolated nucleic acid molecule encodes one of the 
amino acid sequences set forth in Appendix B. The preferred MCT proteins of the 
present invention also preferably possess at least one of the MCT activities described 
herein. 

In another embodiment, the isolated nucleic acid molecule encodes a protein or 
portion thereof wherein the protein or portion thereof includes an amino acid sequence 
which is sufficiently homologous to an amino acid sequence of Appendix B, e.g., 
sufficiently homologous to an amino acid sequence of Appendix B such that the protein 
or portion thereof maintains an MCT activity. Preferably, the protein or portion thereof 
encoded by the nucleic acid molecule maintains the ability to participate in the 
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metabolism of compounds necessary for the construction of cellular membranes in C 
glutamicum, or in the transport of molecules across these membranes. In one 
embodiment, the protein encoded by the nucleic acid molecule is at least about 50%, 
preferably at least about 60%, and more preferably at least about 70%, 80%, or 90% and 
most preferably at least about 95%, 96%, 97%, 98%, or 99% or more homologous to an 
amino acid sequence of Appendix B (e.g., an entire amino acid sequence selected from 
those sequences set forth in Appendix B). In another preferred embodiment, the protein 
is a full length C glutamicum protein which is substantially homologous to an entire 
amino acid sequence of Appendix B (encoded by an open reading frame shown in 
Appendix A). 

In another preferred embodiment, the isolated nucleic acid molecule is derived 
from C glutamicum and encodes a protein (e.g., an MCT fusion protein) which includes 
a biologically active domain which is at least about 50% or more homologous to one of 
the amino acid sequences of Appendix B and is able to participate in the metabolism of 
compounds necessary for the construction of cellular membranes in C. glutamicum, or in 
the transport of molecules across these membranes, or has one or more of the activities 
set forth in Table 1, and which also includes heterologous nucleic acid sequences 
encoding a heterologous polypeptide or regulatory regions. 

In another embodiment, the isolated nucleic acid molecule is at least 15 
nucleotides in length and hybridizes under stringent conditions to a nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. Preferably, the isolated 
nucleic acid molecule corresponds to a naturally-occurring nucleic acid molecule. More 
preferably, the isolated nucleic acid encodes a naturally-occurring C. glutamicum MCT 
protein, or a biologically active portion thereof. 

Another aspect of the invention pertains to vectors, e.g., recombinant expression 
vectors, containing the nucleic acid molecules of the invention, and host cells into which 
such vectors have been introduced. In one embodiment, such a host cell is used to 
produce an MCT protein by culturing the host cell in a suitable medium. The MCT 
protein can be then isolated from the medium or the host cell. 

Yet another aspect of the invention pertains to a genetically altered 
microorganism in which an MCT gene has been introduced or altered. In one 
embodiment, the genome of the microorganism has been altered by introduction of a 
nucleic acid molecule of the invention encoding wild-type or mutated MCT sequence as 
a transgene. In another embodiment, an endogenous MCT gene within the genome of 
the microorganism has been altered, e.g., functionally disrupted, by homologous 
recombination with an altered MCT gene. In another embodiment, an endogenous or 
introduced MCT gene in a microorganism has been altered by one or more point 
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mutations, deletions, or inversions, but still encodes a functional MCT protein. In still 
another embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, 
or inducer) of an MCT gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the MCT gene is 
5 modulated. In a preferred embodiment, the microorganism belongs to the genus 
Coryne bacterium or Brevibacterium, with Corynebacterium glutamicum being 
particularly preferred. In a preferred embodiment, the microorganism is also utilized for 
the production of a desired compound, such as an amino acid, with lysine being 
particularly preferred. 

10 In another aspect, the invention provides a method of identifying the presence or 

activity of Cornyebacterium diphtheriae in a subject. This method includes detection of 
one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. 

1 5 Still another aspect of the invention pertains to an isolated MCT protein or a 

portion, e.g., a biologically active portion, thereof. In a preferred embodiment, the 
isolated MCT protein or portion thereof can participate in the metabolism of compounds 
necessary for the construction of cellular membranes in C glutamicum, or in the 
transport of molecules across these membranes. In another preferred embodiment, the 

20 isolated MCT protein or portion thereof is sufficiently homologous to an amino acid 
sequence of Appendix B such that the protein or portion thereof maintains the ability to 
participate in the metabolism of compounds necessary for the construction of cellular 
membranes in C. glutamicum, or in the transport of molecules across these membranes. 
The invention also provides an isolated preparation of an MCT protein. In 

25 preferred embodiments, the MCT protein comprises an amino acid sequence of 

Appendix B. In another preferred embodiment, the invention pertains to an isolated full 
length protein which is substantially homologous to an entire amino acid sequence of 
Appendix B (encoded by an open reading frame set forth in Appendix A). In yet 
another embodiment, the protein is at least about 50%, preferably at least about 60%, 

30 and more preferably at least about 70%, 80%, or 90%, and most preferably at least about 
95%, 96%, 97%, 98%, or 99% or more homologous to an entire amino acid sequence of 
Appendix B. In other embodiments, the isolated MCT protein comprises an amino acid 
sequence which is at least about 50% or more homologous to one of the amino acid 
sequences of Appendix B and is able to participate in the metabolism of compounds 

35 necessary for the construction of cellular membranes in C. glutamicum, or in the 

transport of molecules across these membranes, or has one or more of the activities set 
forth in Table 1 . 
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Alternatively, the isolated MCT protein can comprise an amino acid sequence 
which is encoded by a nucleotide sequence which hybridizes, e.g., hybridizes under 
stringent conditions, or is at least about 50%, preferably at least about 60%, more 
preferably at least about 70%, 80%, or 90%, and even more preferably at least about 
95%, 96%, 97%, 98,%, or 99% or more homologous, to a nucleotide sequence of 
Appendix B. It is also preferred that the preferred forms of MCT proteins also have one 
or more of the MCT bioactivities described herein. 

The MCT polypeptide, or a biologically active portion thereof, can be 
operatively linked to a non-MCT polypeptide to form a fusion protein. In preferred 
embodiments, this fusion protein has an activity which differs from that of the MCT 
protein alone. In other preferred embodiments, this fusion protein participate in the 
metabolism of compounds necessary for the construction of cellular membranes in C. 
glutamicum, or in the transport of molecules across these membranes. In particularly 
preferred embodiments, integration of this fusion protein into a host cell modulates 
production of a desired compound from the cell. 

In another aspect, the invention provides methods for screening molecules which 
modulate the activity of an MCT protein, either by interacting with the protein itself or a 
substrate or binding partner of the MCT protein, or by modulating the transcription or 
translation of an MCT nucleic acid molecule of the invention. 

Another aspect of the invention pertains to a method for producing a fine 
chemical. This method involves the culturing of a cell containing a vector directing the 
expression of an MCT nucleic acid molecule of the invention, such that a fine chemical 
is produced. In a preferred embodiment, this method further includes the step of 
obtaining a cell containing such a vector, in which a cell is transfected with a vector 
directing the expression of an MCT nucleic acid. In another preferred embodiment, this 
method further includes the step of recovering the fine chemical from the culture. In a 
particularly preferred embodiment, the cell is from the genus Corynebacterium or 
Brevibacterium, or is selected from those strains set forth in Table 3. 

Another aspect of the invention pertains to methods for modulating production of 
a molecule from a microorganism. Such methods include contacting the cell with an 
agent which modulates MCT protein activity or MCT nucleic acid expression such that a 
cell associated activity is altered relative to this same activity in the absence of the 
agent. In a preferred embodiment, the cell is modulated for one or more C. glutamicum 
metabolic pathways for cell membrane components or is modulated for the transport of 
compounds across such membranes, such that the yields or rate of production of a 
desired fine chemical by this microorganism is improved. The agent which modulates 
MCT protein activity can be an agent which stimulates MCT protein activity or MCT 
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nucleic acid expression. Examples of agents which stimulate MCT protein activity or 
MCT nucleic acid expression include small molecules, active MCT proteins, and nucleic 
acids encoding MCT proteins that have been introduced into the cell. Examples of 
agents which inhibit MCT activity or expression include small molecules and antisense 
5 MCT nucleic acid molecules. 

Another aspect of the invention pertains to methods for modulating yields of a 
desired compound from a cell, involving the introduction of a wild-type or mutant MCT 
gene into a cell, either maintained on a separate plasmid or integrated into the genome of 
the host cell. If integrated into the genome, such integration can be random, or it can 
1 0 take place by homologous recombination such that the native gene is replaced by the 
introduced copy, causing the production of the desired compound from the cell to be 
^ modulated. In a preferred embodiment, said yields are increased. In another preferred 

Q embodiment, said chemical is a fine chemical. In a particularly preferred embodiment, 

said fine chemical is an amino acid. In especially preferred embodiments, said amino 
Ts 15 acid is L-lysine. 

S Detailed Description of the Invention 

The present invention provides MCT nucleic acid and protein molecules which 
rf are involved in the metabolism of cellular membrane components in C. glutamicum or 

tj 20 in the transport of compounds across such membranes. The molecules of the invention 

ti may be utilized in the modulation of production of fine chemicals from microorganisms, 

5 such as C glutamicum, either directly {e.g., where overexpression or optimization of a 

fatty acid biosynthesis protein has a direct impact on the yield, production, and/or 
efficiency of production of the fatty acid from modified C. glutamicum), or may have an 
25 indirect impact which nonetheless results in an increase of yield, production, and/or 
efficiency of production of the desired compound (e.g., where modulation of the 
metabolism of cell membrane components results in alterations in the yield, production, 
and/or efficiency of production or the composition of the cell membrane, which in turn 
may impact the production of one or more fine chemicals). Aspects of the invention are 
30 further explicated below. 

L Fine Chemicals 

The term 'fine chemical' is art-recognized and includes molecules produced by 
an organism which have applications in various industries, such as, but not limited to, 
35 the pharmaceutical, agriculture, and cosmetics industries. Such compounds include 
organic acids, such as tartaric acid, itaconic acid, and diaminopimelic acid, both 
proteinogenic and non-proteinogenic amino acids, purine and pyrimidine bases, 
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nucleosides, and nucleotides (as described e.g. in Kuninaka, A. (1996) Nucleotides and 
related compounds, p. 561-612, in Biotechnology vol. 6, Rehm et aL, eds. VCH: 
Weinheim, and references contained therein), lipids, both saturated and unsaturated fatty 
acids (e.g., arachidonic acid), diols (e.g. y propane diol, and butane diol), carbohydrates 
5 (e.g., hyaluronic acid and trehalose), aromatic compounds (e.g., aromatic amines, 

vanillin, and indigo), vitamins and cofactors (as described in Ullmann's Encyclopedia of 
Industrial Chemistry, vol. A27, "Vitamins", p. 443-613 (1996) VCH: Weinheim and 
references therein; and Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, 
Health, and Disease" Proceedings of the UNESCO/Confederation of Scientific and 

10 Technological Associations in Malaysia, and the Society for Free Radical Research — 
Asia, held Sept. 1-3, 1994 at Penang, Malaysia, AOCS Press, (1995)), enzymes, 
polyketides (Cane et al (1998) Science 282: 63-68), and all other chemicals described in 
Gutcho (1983) Chemicals by Fermentation, Noyes Data Corporation, ISBN: 
0818805086 and references therein. The metabolism and uses of certain of these fine 

1 5 chemicals are further explicated below. 

A. Amino Acid Metabolism and Uses 

Amino acids comprise the basic structural units of all proteins, and as such are 
essential for normal cellular functioning in all organisms. The term "amino acid" is art- 

20 recognized. The proteinogenic amino acids, of which there are 20 species, serve as 
structural units for proteins, in which they are linked by peptide bonds, while the 
nonproteinogenic amino acids (hundreds of which are known) are not normally found in 
proteins (see Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97 VCH: 
Weinheim (1985)). Amino acids may be in the D- or L- optical configuration, though L- 

25 amino acids are generally the only type found in naturally-occurring proteins. 

Biosynthetic and degradative pathways of each of the 20 proteinogenic amino acids 
have been well characterized in both prokaryotic and eukaryotic cells (see, for example, 
Stryer, L. Biochemistry, 3 rd edition, pages 578-590 (1988)). The 'essential' amino acids 
(histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, 

30 and valine), so named because they are generally a nutritional requirement due to the 
complexity of their biosyntheses, are readily converted by simple biosynthetic pathways 
to the remaining 1 1 'nonessential 5 amino acids (alanine, arginine, asparagine, aspartate, 
cysteine, glutamate, glutamine, glycine, proline, serine, and tyrosine). Higher animals 
do retain the ability to synthesize some of these amino acids, but the essential amino 

35 acids must be supplied from the diet in order for normal protein synthesis to occur. 

Aside from their function in protein biosynthesis, these amino acids are 
interesting chemicals in their own right, and many have been found to have various 
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applications in the food, feed, chemical, cosmetics, agriculture, and pharmaceutical 
industries. Lysine is an important amino acid in the nutrition not only of humans, but 
also of monogastric animals such as poultry and swine. Glutamate is most commonly 
used as a flavor additive (mono-sodium glutamate, MSG) and is widely used throughout 
5 the food industry, as are aspartate, phenylalanine, glycine, and cysteine. Glycine, L- 
methionine and tryptophan are all utilized in the pharmaceutical industry. Glutamine, 
valine, leucine, isoleucine, histidine, arginine, proline, serine and alanine are of use in 
both the pharmaceutical and cosmetics industries. Threonine, tryptophan, and D/ L- 
methionine are common feed additives. (Leuchtenberger, W. (1996) Amino aids — 

10 technical production and use, p. 466-502 in Rehm et al (eds.) Biotechnology vol. 6, 
chapter 14a, VCH: Weinheim). Additionally, these amino acids have been found to be 
useful as precursors for the synthesis of synthetic amino acids and proteins, such as N- 
acetylcysteine, S-carboxymethyl-L-cysteine, (S)-5-hydroxytryptophan, and others 
described in Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97, VCH: 

15 Weinheim, 1985. 

The biosynthesis of these natural amino acids in organisms capable of 
producing them, such as bacteria, has been well characterized (for review of bacterial 
amino acid biosynthesis and regulation thereof, see Umbarger, H.E.(1978)^4w?. Rev. 
Biochem. 47: 533-606). Glutamate is synthesized by the reductive amination of a- 

20 ketoglutarate, an intermediate in the citric acid cycle. Glutamine, proline, and arginine 
are each subsequently produced from glutamate. The biosynthesis of serine is a three- 
step process beginning with 3-phosphoglycerate (an intermediate in glycolysis), and 
resulting in this amino acid after oxidation, transamination, and hydrolysis steps. Both 
cysteine and glycine are produced from serine; the former by the condensation of 

25 homocysteine with serine, and the latter by the transferal of the side-chain P-carbon 
atom to tetrahydrofolate, in a reaction catalyzed by serine transhydroxymethylase. 
Phenylalanine, and tyrosine are synthesized from the glycolytic and pentose phosphate 
pathway precursors erythrose 4-phosphate and phosphoenolpyruvate in a 9-step 
biosynthetic pathway that differ only at the final two steps after synthesis of prephenate. 

30 Tryptophan is also produced from these two initial molecules, but its synthesis is an 11- 
step pathway. Tyrosine may also be synthesized from phenylalanine, in a reaction 
catalyzed by phenylalanine hydroxylase. Alanine, valine, and leucine are all 
biosynthetic products of pyruvate, the final product of glycolysis. Aspartate is formed 
from oxaloacetate, an intermediate of the citric acid cycle. Asparagine, methionine, 

35 threonine, and lysine are each produced by the conversion of aspartate. Isoleucine is 

formed from threonine. A complex 9-step pathway results in the production of histidine 
from 5-phosphoribosyl-l -pyrophosphate, an activated sugar. 
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Amino acids in excess of the protein synthesis needs of the cell cannot be stored, 
and are instead degraded to provide intermediates for the major metabolic pathways of 
the cell (for review see Stryer, L. Biochemistry 3 rd ed. Ch. 21 "Amino Acid Degradation 
and the Urea Cycle" p. 495-516 (1988)). Although the cell is able to convert unwanted 
5 amino acids into useful metabolic intermediates, amino acid production is costly in 
terms of energy, precursor molecules, and the enzymes necessary to synthesize them. 
Thus it is not surprising that amino acid biosynthesis is regulated by feedback inhibition, 
in which the presence of a particular amino acid serves to slow or entirely stop its own 
production (for overview of feedback mechanisms in amino acid biosynthetic pathways, 
10 see Stryer, L. Biochemistry, 3 rd ed. Ch. 24: "Biosynthesis of Amino Acids and Heme" p. 
575-600 (1988)). Thus, the output of any particular amino acid is limited by the amount 
of that amino acid present in the cell. 

B. Vitamin, Cofactor, and Nutraceutical Metabolism and Uses 

1 5 Vitamins, cofactors, and nutraceuticals comprise another group of molecules 

which the higher animals have lost the ability to synthesize and so must ingest, although 
they are readily synthesized by other organisms such as bacteria. These molecules are 
either bioactive substances themselves, or are precursors of biologically active 
substances which may serve as electron carriers or intermediates in a variety of 

20 metabolic pathways. Aside from their nutritive value, these compounds also have 
significant industrial value as coloring agents, antioxidants, and catalysts or other 
processing aids. (For an overview of the structure, activity, and industrial applications 
of these compounds, see, for example, Ullman's Encyclopedia of Industrial Chemistry, 
"Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996.) The term "vitamin" is art- 

25 recognized, and includes nutrients which are required by an organism for normal 

functioning, but which that organism cannot synthesize by itself. The group of vitamins 
may encompass cofactors and nutraceutical compounds. The language "cofactor" 
includes nonproteinaceous compounds required for a normal enzymatic activity to 
occur. Such compounds may be organic or inorganic; the cofactor molecules of the 

30 invention are preferably organic. The term "nutraceutical" includes dietary supplements 
having health benefits in plants and animals, particularly humans. Examples of such 
molecules are vitamins, antioxidants, and also certain lipids (e.g., polyunsaturated fatty 
acids). 

The biosynthesis of these molecules in organisms capable of producing them, 
35 such as bacteria, has been largely characterized (Ullman's Encyclopedia of Industrial 

Chemistry, "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996; Michal, G. (1999) 
Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, John Wiley 
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& Sons; Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, Health, and 
Disease" Proceedings of the UNESCO/Confederation of Scientific and Technological 
Associations in Malaysia, and the Society for Free Radical Research - Asia, held Sept. 
1-3, 1994 at Penang, Malaysia, AOCS Press: Champaign, IL X, 374 S). 
5 Thiamin (vitamin Bi) is produced by the chemical coupling of pyrimidine and 

thiazole moieties. Riboflavin (vitamin B2) is synthesized from guanosine-5 '-triphosphate 
(GTP) and ribose-5' -phosphate. Riboflavin, in turn, is utilized for the synthesis of flavin 
mononucleotide (FMN) and flavin adenine dinucleotide (FAD). The family of 
compounds collectively termed 'vitamin (e.g., pyridoxine, pyridoxamine, pyridoxa- 

10 5 '-phosphate, and the commercially used pyridoxin hydrochloride) are all derivatives of 
the common structural unit, 5-hydroxy-6-methylpyridine. Pantothenate (pantothenic 
acid, (R)-(+)-N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)-(3-alanine) can be produced 
either by chemical synthesis or by fermentation. The final steps in pantothenate 
biosynthesis consist of the ATP -driven condensation of [3-alanine and pantoic acid. The 

1 5 enzymes responsible for the biosynthesis steps for the conversion to pantoic acid, to p- 
alanine and for the condensation to panthotenic acid are known. The metabolically 
active form of pantothenate is Coenzyme A, for which the biosynthesis proceeds in 5 
enzymatic steps. Pantothenate, pyridoxal-5 5 -phosphate, cysteine and ATP are the 
precursors of Coenzyme A. These enzymes not only catalyze the formation of 

20 panthothante, but also the production of (R)-pantoic acid, (R)-pantolacton, (R)- 
panthenol (provitamin B5), pantetheine (and its derivatives) and coenzyme A. 

Biotin biosynthesis from the precursor molecule pimeloyl-CoA in 
microorganisms has been studied in detail and several of the genes involved have been 
identified. Many of the corresponding proteins have been found to also be involved in 

25 Fe-cluster synthesis and are members of the nifS class of proteins. Lipoic acid is 

derived from octanoic acid, and serves as a coenzyme in energy metabolism, where it 
becomes part of the pyruvate dehydrogenase complex and the a-ketoglutarate 
dehydrogenase complex. The folates are a group of substances which are all derivatives 
of folic acid, which is turn is derived from L-glutamic acid, p-amino-benzoic acid and 6- 

30 methylpterin. The biosynthesis of folic acid and its derivatives, starting from the 

metabolism intermediates guanosine-5 '-triphosphate (GTP), L-glutamic acid and p- 
amino-benzoic acid has been studied in detail in certain microorganisms. 

Corrinoids (such as the cobalamines and particularly vitamin B12) and 
porphyrines belong to a group of chemicals characterized by a tetrapyrole ring system. 

35 The biosynthesis of vitamin B12 is sufficiently complex that it has not yet been 

completely characterized, but many of the enzymes and substrates involved are now 
known. Nicotinic acid (nicotinate), and nicotinamide are pyridine derivatives which are 
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also termed 'niacin 5 . Niacin is the precursor of the important coenzymes NAD 
(nicotinamide adenine dinucleotide) and NADP (nicotinamide adenine dinucleotide 
phosphate) and their reduced forms. 

The large-scale production of these compounds has largely relied on cell-free 
5 chemical syntheses^ though some of these chemicals have also been produced by large- 
scale culture of microorganisms, such as riboflavin, Vitamin f$6, pantothenate, and 
biotin. Only Vitamin B\ 2 is produced solely by fermentation, due to the complexity of 
its synthesis. In vitro methodologies require significant inputs of materials and time, 
often at great cost. 

10 

C. Purine, Pyrimidine, Nucleoside and Nucleotide Metabolism and Uses 

Purine and pyrimidine metabolism genes and their corresponding proteins are 
important targets for the therapy of tumor diseases and viral infections. The language 
"purine" or "pyrimidine" includes the nitrogenous bases which are constituents of 

15 nucleic acids, co-enzymes, and nucleotides. The term "nucleotide" includes the basic 
structural units of nucleic acid molecules, which are comprised of a nitrogenous base, a 
pentose sugar (in the case of RNA, the sugar is ribose; in the case of DNA, the sugar is 
D-deoxyribose), and phosphoric acid. The language "nucleoside" includes molecules 
which serve as precursors to nucleotides, but which are lacking the phosphoric acid 

20 moiety that nucleotides possess. By inhibiting the biosynthesis of these molecules, or 
their mobilization to form nucleic acid molecules, it is possible to inhibit RNA and DNA 
synthesis; by inhibiting this activity in a fashion targeted to cancerous cells, the ability 
of tumor cells to divide and replicate may be inhibited. Additionally, there are 
nucleotides which do not form nucleic acid molecules, but rather serve as energy stores 

25 (/. e. , AMP) or as coenzymes (/. e. , FAD and NAD). 

Several publications have described the use of these chemicals for these medical 
indications, by influencing purine and/or pyrimidine metabolism (e.g. Christopherson, 
R.I. and Lyons, S.D. (1990) "Potent inhibitors of de novo pyrimidine and purine 
biosynthesis as chemotherapeutic agents." Med. Res. Reviews 10: 505-548). Studies of 

30 enzymes involved in purine and pyrimidine metabolism have been focused on the 

development of new drugs which can be used, for example, as immunosuppressants or 
anti-proliferants (Smith, J.L., (1995) "Enzymes in nucleotide synthesis." Curr. Opin. 
Struct Biol. 5: 752-757; (1995) Biochem Soc. Transact. 23: 877-902). However, purine 
and pyrimidine bases, nucleosides and nucleotides have other utilities: as intermediates 

35 in the biosynthesis of several fine chemicals (e.g., thiamine, S-adenosyl-methionine, 
folates, or riboflavin), as energy carriers for the cell (e.g., ATP or GTP), and for 
chemicals themselves, commonly used as flavor enhancers (e.g., IMP or GMP) or for 
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several medicinal applications (see, for example, Kuninaka, A. (1996) Nucleotides and 
Related Compounds in Biotechnology vol. 6, Rehm et al 3 eds. VCH: Weinheim, p. 561- 
612). Also, enzymes involved in purine, pyrimidine, nucleoside, or nucleotide 
metabolism are increasingly serving as targets against which chemicals for crop 
5 protection including fungicides, herbicides and insecticides, are developed. 

The metabolism of these compounds in bacteria has been characterized (for 
reviews see, for example, Zalkin, H. and Dixon, J.E. (1992) "de novo purine nucleotide 
biosynthesis", in: Progress in Nucleic Acid Research and Molecular Biology, vol. 42, 
Academic Press:, p. 259-287; and Michal, G. (1999) "Nucleotides and Nucleosides", 

10 Chapter 8 in: Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, 
Wiley: New York). Purine metabolism has been the subject of intensive research, and is 
essential to the normal functioning of the cell. Impaired purine metabolism in higher 
animals can cause severe disease, such as gout. Purine nucleotides are synthesized from 
ribose-5-phosphate, in a series of steps through the intermediate compound inosine-5'- 

15 phosphate (IMP), resulting in the production of guanosine-5' -monophosphate (GMP) or 
adenosine-5' -monophosphate (AMP), from which the triphosphate forms utilized as 
nucleotides are readily formed. These compounds are also utilized as energy stores, so 
their degradation provides energy for many different biochemical processes in the cell. 
Pyrimidine biosynthesis proceeds by the formation of uridine-S'-monophosphate (UMP) 

20 from ribose-5-phosphate. UMP, in turn, is converted to cytidine-5 ? -triphosphate (CTP). 
The deoxy- forms of all of these nucleotides are produced in a one step reduction 
reaction from the diphosphate ribose form of the nucleotide to the diphosphate 
deoxyribose form of the nucleotide. Upon phosphorylation, these molecules are able to 
participate in DNA synthesis. 

25 

D. Trehalose Metabolism and Uses 

Trehalose consists of two glucose molecules, bound in a, a- 1,1 linkage. It is 
commonly used in the food industry as a sweetener, an additive for dried or frozen 
foods, and in beverages. However, it also has applications in the pharmaceutical, 

30 cosmetics and biotechnology industries (see, for example, Nishimoto et al 9 (1998) U.S. 
Patent No. 5,759,610; Singer, M.A. and Lindquist, S. (1998) Trends Biotech. 16: 460- 
467; Paiva, C.L.A. and Panek, A.D. (1996) Biotech Ann. Rev. 2: 293-314; and 
Shiosaka, M. (1997) J. Japan 172: 97-102). Trehalose is produced by enzymes from 
many microorganisms and is naturally released into the surrounding medium, from 

35 which it can be collected using methods known in the art. 
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II. Membrane Biosynthesis and Transmembrane Transport 

Cellular membranes serve a variety of functions in a cell. First and foremost, a 
membrane differentiates the contents of a cell from the surrounding environment, thus 
giving integrity to the cell. Membranes may also serve as barriers to the influx of 
5 hazardous or unwanted compounds, and also to the efflux of desired compounds. 
Cellular membranes are by nature impervious to the unfacilitated diffusion of 
hydrophilic compounds such as proteins, water molecules and ions due to their structure: 
a bilayer of lipid molecules in which the polar head groups face outwards (towards the 
exterior and interior of the cell, respectively) and the nonpolar tails face inwards at the 

10 center of the bilayer, forming a hydrophobic core (for a general review of membrane 

structure and function, see Gennis, R.B. (1989) Biomembranes, Molecular Structure and 
Function, Springer: Heidelberg). This barrier enables cells to maintain a relatively 
higher concentration of desired compounds and a relatively lower concentration of 
undesired compounds than are contained within the surrounding medium, since the 

15 diffusion of these compounds is effectively blocked by the membrane. 

However, the membrane also presents an effective barrier to the import of desired 
compounds and the export of waste molecules. To overcome this difficulty, cellular 
membranes incorporate many kinds of transporter proteins which are able to facilitate 
the transmembrane transport of different kinds of compounds. There are two general 

20 classes of these transport proteins: pores or channels and transporters. The former are 
integral membrane proteins, sometimes complexes of proteins, which form a regulated 
hole through the membrane. This regulation, or 'gating' is generally specific to the 
molecules to be transported by the pore or channel, rendering these transmembrane 
constructs selectively permeable to a specific class of substrates; for example, a 

25 potassium channel is constructed such that only ions having a like charge and size to that 
of potassium may pass through. Channel and pore proteins tend to have discrete 
hydrophobic and hydrophilic domains, such that the hydrophobic face of the protein 
may associate with the interior of the membrane while the hydrophilic face lines the 
interior of the channel, thus providing a sheltered hydrophilic environment through 

30 which the selected hydrophilic molecule may pass. Many such pores/channels are 
known in the art, including those for potassium, calcium, sodium, and chloride ions. 

This pore and channel-mediated system of facilitated diffusion is limited to very 
small molecules, such as ions, because pores or channels large enough to permit the 
passage of whole proteins by facilitated diffusion would be unable to prevent the 

35 passage of smaller hydrophilic molecules as well. Transport of molecules by this process 
is sometimes termed 'facilitated diffusion' since the driving force of a concentration 
gradient is required for the transport to occur. Permeases also permit facilitated 
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diffusion of larger molecules, such as glucose or other sugars, into the cell when the 
concentration of these molecules on one side of the membrane is greater than that on the 
other (also called 'uniport'). In contrast to pores or channels, these integral membrane 
proteins (often having between 6-14 membrane-spanning a-helices) do not form open 
5 channels through the membrane, but rather bind to the target molecule at the surface of 
the membrane and then undergo a conformational shift such that the target molecule is 
released on the opposite side of the membrane. 

However, cells frequently require the import or export of molecules against the 
existing concentration gradient ("active transport'), a situation in which facilitated 

10 diffusion cannot occur. There are two general mechanisms used by cells for such 
membrane transport: symport or antiport, and energy-coupled transport such as that 
mediated by the ABC transporters. Symport and antiport systems couple the movement 
of two different molecules across the membrane (via permeases having two separate 
binding sites for the two different molecules); in symport, both molecules are 

15 transported in the same direction, while in antiport, one molecule is imported while the 
other is exported. This is possible energetically because one of the two molecules 
moves in accordance with a concentration gradient, and this energetically favorable 
event is permitted only upon concomitant movement of a desired compound against the 
prevailing concentration gradient. Single molecules may be transported across the 

20 membrane against the concentration gradient in an energy-driven process, such as that 
utilized by the ABC transporters. In this system, the transport protein located in the 
membrane has an ATP-binding cassette; upon binding of the target molecule, the ATP is 
converted to ADP + Pi, and the resulting release of energy is used to drive the 
movement of the target molecule to the opposite face of the membrane, facilitated by the 

25 transporter. For more detailed descriptions of all of these transport systems, see: 

Bamberg, E. et aL, (1993) "Charge transport of ion pumps on lipid bilayer membranes", 
Q. Rev. Biophys, 26: 1-25; Findlay, J.B.C. (1991) "Structure and function in membrane 
transport systems", Curr. Opin. Struct Biol 1:804-810; Higgins, C.F. (1992) "ABC 
transporters from microorganisms to man", Ann. Rev. Cell BioL 8: 67-113; Gennis, R.B. 

30 (1989) "Pores, Channels and Transporters", in: Biomembranes, Molecular Structure and 
Function, Springer: Heidelberg, p. 270-322; andNikaido, H. and Saier, H. (1992) 
"Transport proteins in bacteria: common themes in their design", Science 258: 936-942, 
and references contained within each of these references. 

The synthesis of membranes is a well-characterized process involving a number 

35 of components, the most important of which are lipid molecules. Lipid synthesis may 
be divided into two parts: the synthesis of fatty acids and their attachment to sn- 
glycerol-3 -phosphate, and the addition or modification of a polar head group. Typical 
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lipids utilized in bacterial membranes include phospholipids, glycolipids, sphingolipids, 
and phosphoglycerides. Fatty acid synthesis begins with the conversion of acetyl Co A 
either to malonyl CoA by acetyl CoA carboxylase, or to acetyl-ACP by 
acetyltransacylase. Following a condensation reaction, these two product molecules 
5 together form acetoacetyl-ACP, which is converted by a series of condensation, 

reduction and dehydration reactions to yield a saturated fatty acid molecule having a 
desired chain length. The production of unsaturated fatty acids from such molecules is 
catalyzed by specific desaturases either aerobically, with the help of molecular oxygen, 
or anaerobically (for reference on fatty acid synthesis, see F.C. Neidhardt et al (1996) 

10 E. coli and Salmonella. ASM Press: Washington, D.C., p. 612-636 and references 
contained therein; Lengeler et al (eds) (1999) Biology of Procaryotes. Thieme: 
Stuttgart, New York, and references contained therein; and Magnuson, K. et al, (1993) 
Microbiological Reviews 57: 522-542, and references contained therein). The 
cyclopropane fatty acids (CFA) are synthesized by a specific CFA-synthase using SAM 

15 as a cosubstrate. Branched chain fatty acids are synthesized from branched chain amino 
acids that are deaminated to yield branched chain 2-oxo-acids (see Lengeler et al, eds. 
(1999) Biology of Procaryotes. Thieme: Stuttgart, New York, and references contained 
therein). Another essential step in lipid synthesis is the transfer of fatty acids onto the 
polar head groups by, for example, glycerol-phosphate-acyltransferases. The 

20 combination of various precursor molecules and biosynthetic enzymes results in the 
production of different fatty acid molecules, which has a profound effect on the 
composition of the membrane. 

HI. Elements and Methods of the Invention 

25 The present invention is based, at least in part, on the discovery of novel 

molecules, referred to herein as MCT nucleic acid and protein molecules, which control 
the production of cellular membranes in C. glutamicum and govern the movement of 
molecules across such membranes. In one embodiment, the MCT molecules participate 
in the metabolism of compounds necessary for the construction of cellular membranes in 

30 C. glutamicum, or in the transport of molecules across these membranes. In a preferred 
embodiment, the activity of the MCT molecules of the present invention to regulate 
membrane component production and membrane transport has an impact on the 
production of a desired fine chemical by this organism. In a particularly preferred 
embodiment, the MCT molecules of the invention are modulated in activity, such that 

35 the C. glutamicum metabolic pathways which the MCT proteins of the invention 
regulate are modulated in yield, production, and/or efficiency of production and the 
transport of compounds through the membranes is altered in efficiency, which either 
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directly or indirectly modulates the yield, production, and/or efficiency of production of 
a desired fine chemical by C glutamicum. 

The language, "MCT protein" or "MCT polypeptide" includes proteins which 
participate in the metabolism of compounds necessary for the construction of cellular 
5 membranes in C. glutamicwn, or in the transport of molecules across these membranes. 
Examples of MCT proteins include those encoded by the MCT genes set forth in Table 1 
and Appendix A. The terms "MCT gene" or "MCT nucleic acid sequence" include 
nucleic acid sequences encoding an MCT protein, which consist of a coding region and 
also corresponding untranslated 5' and 3' sequence regions. Examples of MCT genes 

10 include those set forth in Table 1 . The terms "production" or "productivity" are art- 
recognized and include the concentration of the fermentation product (for example, the 
desired fine chemical) formed within a given time and a given fermentation volume 
(e.g., kg product per hour per liter). The term "efficiency of production" includes the 
time required for a particular level of production to be achieved (for example, how long 

15 it takes for the cell to attain a particular rate of output of a fine chemical). The term 
"yield" or "product/carbon yield" is art-recognized and includes the efficiency of the 
conversion of the carbon source into the product (i.e., fine chemical). This is generally 
written as, for example, kg product per kg carbon source. By increasing the yield or 
production of the compound, the quantity of recovered molecules, or of useful recovered 

20 molecules of that compound in a given amount of culture over a given amount of time is 
increased. The terms "biosynthesis" or a "biosynthetic pathway" are art-recognized and 
include the synthesis of a compound, preferably an organic compound, by a cell from 
intermediate compounds in what may be a multistep and highly regulated process. The 
terms "degradation" or a "degradation pathway" are art-recognized and include the 

25 breakdown of a compound, preferably an organic compound, by a cell to degradation 
products (generally speaking, smaller or less complex molecules) in what may be a 
multistep and highly regulated process. The language "metabolism" is art-recognized 
and includes the totality of the biochemical reactions that take place in an organism. 
The metabolism of a particular compound, then, (e.g., the metabolism of an amino acid 

30 such as glycine) comprises the overall biosynthetic, modification, and degradation 
pathways in the cell related to this compound. 

In another embodiment, the MCT molecules of the invention are capable of 
modulating the production of a desired molecule, such as a fine chemical, in a 
microorganism such as C glutamicum. There are a number of mechanisms by which 

35 the alteration of an MCT protein of the invention may directly affect the yield, 

production, and/or efficiency of production of a fine chemical from a C glutamicum 
strain incorporating such an altered protein. Those MCT proteins involved in the export 
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of fine chemical molecules from the cell may be increased in number or activity such 
that greater quantities of these compounds are secreted to the extracellular medium, 
from which they are more readily recovered. Similarly, those MCT proteins involved in 
the import of nutrients necessary for the biosynthesis of one or more fine chemicals 
5 (e.g., phosphate, sulfate, nitrogen compounds, etc.) may be increased in number or 

activity such that these precursor , cofactor, or intermediate compounds are increased in 
concentration within the cell. Further, fatty acids and lipids themselves are desirable fine 
chemicals; by optimizing the activity or increasing the number of one or more MCT 
proteins of the invention which participate in the biosynthesis of these compounds, or by 

10 impairing the activity of one or more MCT proteins which are involved in the 

degradation of these compounds, it may be possible to increase the yield, production, 
and/or efficiency of production of fatty acid and lipid molecules from C glutamicum. 

The mutagenesis of one or more MCT genes of the invention may also result in 
MCT proteins having altered activities which indirectly impact the production of one or 

15 more desired fine chemicals from C .glutamicum. For example, MCT proteins of the 
invention involved in the export of waste products may be increased in number or 
activity such that the normal metabolic wastes of the cell (possibly increased in quantity 
due to the overproduction of the desired fine chemical) are efficiently exported before 
they are able to damage nucleotides and proteins within the cell (which would decrease 

20 the viability of the cell) or to interfere with fine chemical biosynthetic pathways (which 
would decrease the yield, production, or efficiency of production of the desired fine 
chemical). Further, the relatively large intracellular quantities of the desired fine 
chemical may in itself be toxic to the cell, so by increasing the activity or number of 
transporters able to export this compound from the cell, one may increase the viability of 

25 the cell in culture, in turn leading to a greater number of cells in the culture producing 
the desired fine chemical. The MCT proteins of the invention may also be manipulated 
such that the relative amounts of different lipid and fatty acid molecules are produced. 
This may have a profound effect on the lipid composition of the membrane of the cell. 
Since each type of lipid has different physical properties, an alteration in the lipid 

30 composition of a membrane may significantly alter membrane fluidity. Changes in 

membrane fluidity can impact the transport of molecules across the membrane, as well 
as the integrity of the cell, both of which have a profound effect on the production of 
fine chemicals from C glutamicum in large-scale fermentative culture. 

The isolated nucleic acid sequences of the invention are contained within the 

35 genome of a Corynebacterium glutamicum strain available through the American Type 
Culture Collection, given designation ATCC 13032. The nucleotide sequence of the 
isolated C. glutamicum MCT DNAs and the predicted amino acid sequences of the C 
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glutamicum MCT proteins are shown in Appendices A and B, respectively. 
Computational analyses were performed which classified and/or identified these 
nucleotide sequences as sequences which encode proteins involved in the metabolism of 
cellular membrane components or proteins involved in the transport of compounds 
5 across such membranes. 

The present invention also pertains to proteins which have an amino acid 
sequence which is substantially homologous to an amino acid sequence of Appendix B. 
As used herein, a protein which has an amino acid sequence which is substantially 
homologous to a selected amino acid sequence is least about 50% homologous to the 

10 selected amino acid sequence, e.g., the entire selected amino acid sequence. A protein 
which has an amino acid sequence which is substantially homologous to a selected 
amino acid sequence can also be least about 50-60%, preferably at least about 60-70%, 
and more preferably at least about 70-80%, 80-90%, or 90-95%, and most preferably at 
least about 96%, 97%, 98%, 99% or more homologous to the selected amino acid 

15 sequence. 

The MCT protein or a biologically active portion or fragment thereof of the 
invention can participate in the metabolism of compounds necessary for the construction 
of cellular membranes in C glutamicum, or in the transport of molecules across these 
membranes, or have one or more of the activities set forth in Table 1 . 
20 Various aspects of the invention are described in further detail in the following 

subsections: 

A. Isolated Nucleic Acid Molecules 

One aspect of the invention pertains to isolated nucleic acid molecules that 

25 encode MCT polypeptides or biologically active portions thereof, as well as nucleic acid 
fragments sufficient for use as hybridization probes or primers for the identification or 
amplification of MCT-encoding nucleic acid (e.g., MCT DNA). As used herein, the 
term "nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or 
genomic DNA) and RNA molecules (e.g., mRNA) and analogs of the DNA or RNA 

30 generated using nucleotide analogs. This term also encompasses untranslated sequence 
located at both the 3 ? and 5' ends of the coding region of the gene: at least about 100 
nucleotides of sequence upstream from the 5 ? end of the coding region and at least about 
20 nucleotides of sequence downstream from the 3'end of the coding region of the gene. 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 

35 double-stranded DNA. An "isolated" nucleic acid molecule is one which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic 
acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
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the nucleic acid (i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated MCT nucleic acid molecule can contain less than 
about 5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which 
5 naturally flank the nucleic acid molecule in genomic DNA of the cell from which the 
nucleic acid is derived (e.g, a C glutamicum cell). Moreover, an "isolated" nucleic acid 
molecule, such as a DNA molecule, can be substantially free of other cellular material, 
or culture medium when produced by recombinant techniques, or chemical precursors or 
other chemicals when chemically synthesized. 

10 A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule 

having a nucleotide sequence of Appendix A, or a portion thereof, can be isolated using 
standard molecular biology techniques and the sequence information provided herein. 
For example, a C. glutamicum MCT DNA can be isolated from a C glutamicum library 
using all or portion of one of the sequences of Appendix A as a hybridization probe and 

15 standard hybridization techniques (e.g., as described in Sambrook, J., Fritsh, E. F. ? and 
Maniatis, T. Molecular Cloning: A Laboratory Manual 2nd, ed, Cold Spring Harbor 
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). 
Moreover, a nucleic acid molecule encompassing all or a portion of one of the sequences 
of Appendix A can be isolated by the polymerase chain reaction using oligonucleotide 

20 primers designed based upon this sequence (e.g., a nucleic acid molecule encompassing 
all or a portion of one of the sequences of Appendix A can be isolated by the polymerase 
chain reaction using oligonucleotide primers designed based upon this same sequence of 
Appendix A). For example, mRNA can be isolated from normal endothelial cells (e.g., 
by the guanidinium-thiocyanate extraction procedure of Chirgwin et al (1979) 

25 Biochemistry 18: 5294-5299) and DNA can be prepared using reverse transcriptase (e.g., 
Moloney MLV reverse transcriptase, available from Gibco/BRL, Bethesda, MD; or 
AMV reverse transcriptase, available from Seikagaku America, Inc., St. Petersburg, FL). 
Synthetic oligonucleotide primers for polymerase chain reaction amplification can be 
designed based upon one of the nucleotide sequences shown in Appendix A. A nucleic 

30 acid of the invention can be amplified using cDNA or, alternatively, genomic DNA, as a 
template and appropriate oligonucleotide primers according to standard PCR 
amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to an MCT nucleotide sequence can be prepared by 

35 standard synthetic techniques, e.g., using an automated DNA synthesizer. 

In a preferred embodiment, an isolated nucleic acid molecule of the invention 
comprises one of the nucleotide sequences shown in Appendix A. The sequences of 
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Appendix A correspond to the Corynebacterium glutamicum MCT DNAs of the 
invention. This DNA comprises sequences encoding MCT proteins (i.e., the "coding 
region", indicated in each sequence in Appendix A), as well as 5* untranslated sequences 
and 3' untranslated sequences, also indicated in Appendix A. Alternatively, the nucleic 
5 acid molecule can comprise only the coding region of any of the sequences in Appendix 
A. 

For the purposes of this application, it will be understood that each of the 
sequences set forth in Appendix A has an identifying RXA, RXN, or RXS number 
having the designation "RXA", "RXN", or "RXS" followed by 5 digits (i.e., 

10 RXA00775, RXN02994, or RXS03221). Each of these sequences comprises up to three 
parts: a 5' upstream region, a coding region, and a downstream region. Each of these 
three regions is identified by the same RXA, RXN, or RXS designation to eliminate 
confusion. The recitation "one of the sequences in Appendix A", then, refers to any of 
the sequences in Appendix A, which may be distinguished by their differing RXA, 

15 RXN, or RXS designations. The coding region of each of these sequences is translated 
into a corresponding amino acid sequence, which is set forth in Appendix B. The 
sequences of Appendix B are identified by the same RXA, RXN, or RXS designations 
as Appendix A, such that they can be readily correlated. For example, the amino acid 
sequences in Appendix B designated RXA00775, RXN02994, and RXS03221 are 

20 translations of the coding regions of the nucleotide sequence of nucleic acid molecules 
RXA00775, RXN02994, and RXS03221, respectively, in Appendix A. Each of the 
RXA, RXN, and RXS nucleotide and amino acid sequences of the invention has also 
been assigned a SEQ ID NO, as indicated in Table 1. For example, as set forth in Table 
1, the nucleic acid sequence of RXA00774 is SEQ ID NO:7, and the amino acid 

25 sequence of RXA00774 is SEQ ID NO:8. 

Several of the genes of the invention are "F-designated genes". An F-designated 
gene includes those genes set forth in Table 1 which have an 'F' in front of the RXA, 
RXN, or RXS designation. For example, SEQ ID NO:21, designated, as indicated on 
Table 1, as "F RXA01245", is an F-designated gene, as are SEQ ID NOs: 35, 39, and 43 

30 (designated on Table 1 as "F RXA01 164", "F RXA01 168", and "F RXA02062", 
respectively). 

In one embodiment, the nucleic acid molecules of the present invention are not 
intended to include those compiled in Table 2. In the case of the dapD gene, a sequence 
for this gene was published in Wehrmann, A., et al (1998) J. BacterioL 180(12): 3159- 
35 3 165. However, the sequence obtained by the inventors of the present application is 

significantly longer than the published version. It is believed that the published version 
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relied on an incorrect start codon, and thus represents only a fragment of the actual 
coding region. 

In another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of one of the 
5 nucleotide sequences shown in Appendix A, or a portion thereof. A nucleic acid 
molecule which is complementary to one of the nucleotide sequences shown in 
Appendix A is one which is sufficiently complementary to one of the nucleotide 
sequences shown in Appendix A such that it can hybridize to one of the nucleotide 
sequences shown in Appendix A, thereby forming a stable duplex. 

10 In still another preferred embodiment, an isolated nucleic acid molecule of the 

invention comprises a nucleotide sequence which is at least about 50%, 51%, 52%, 53%, 
54%, 55%, 56%, 57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 
64%, 65%, 66%, 67%, 68%, 69%, or 70%%, more preferably at least about 71%, 72%, 
73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 

15 87%, 88%, 89%, or 90%, or 91%, 92%, 93%, 94%, and even more preferably at least 
about 95%, 96%, 97%, 98%, 99% or more homologous to a nucleotide sequence shown 
in Appendix A, or a portion thereof Ranges and identity values intermediate to the 
above-recited ranges, {e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 

20 combination of any of the above values recited as upper and/or lower limits are intended 
to be included. In an additional preferred embodiment, an isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes, e.g., 
hybridizes under stringent conditions, to one of the nucleotide sequences shown in 
Appendix A, or a portion thereof. 

25 Moreover, the nucleic acid molecule of the invention can comprise only a 

portion of the coding region of one of the sequences in Appendix A, for example a 
fragment which can be used as a probe or primer or a fragment encoding a biologically 
active portion of an MCT protein. The nucleotide sequences determined from the 
cloning of the MCT genes from C. glutamicum allows for the generation of probes and 

30 primers designed for use in identifying and/or cloning MCT homologues in other cell 
types and organisms, as well as MCT homologues from other Corynebacteria or related 
species. The probe/primer typically comprises substantially purified oligonucleotide. 
The oligonucleotide typically comprises a region of nucleotide sequence that hybridizes 
under stringent conditions to at least about 12, preferably about 25, more preferably 

35 about 40, 50 or 75 consecutive nucleotides of a sense strand of one of the sequences set 
forth in Appendix A, an anti-sense sequence of one of the sequences set forth in 
Appendix A, or naturally occurring mutants thereof. Primers based on a nucleotide 
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sequence of Appendix A can be used in PCR reactions to clone MCT homologues. 
Probes based on the MCT nucleotide sequences can be used to detect transcripts or 
genomic sequences encoding the same or homologous proteins. In preferred 
embodiments, the probe further comprises a label group attached thereto, e.g. the label 
5 group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co- 
factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 
which misexpress an MCT protein, such as by measuring a level of an MCT-encoding 
nucleic acid in a sample of cells, e.g., detecting MCT mRNA levels or determining 
whether a genomic MCT gene has been mutated or deleted. 

10 In one embodiment, the nucleic acid molecule of the invention encodes a protein 

or portion thereof which includes an amino acid sequence which is sufficiently 
homologous to an amino acid sequence of Appendix B such that the protein or portion 
thereof maintains the ability to participate in the metabolism of compounds necessary 
for the construction of cellular membranes in C glutamicum, or in the transport of 

15 molecules across these membranes. As used herein, the language "sufficiently 

homologous" refers to proteins or portions thereof which have amino acid sequences 
which include a minimum number of identical or equivalent (e.g., an amino acid residue 
which has a similar side chain as an amino acid residue in one of the sequences of 
Appendix B) amino acid residues to an amino acid sequence of Appendix B such that 

20 the protein or portion thereof is able to participate in the metabolism of compounds 
necessary for the construction of cellular membranes in C. glutamicum, or in the 
transport of molecules across these membranes. Protein members of such membrane 
component metabolic pathways or membrane transport systems, as described herein, 
may play a role in the production and secretion of one or more fine chemicals. 

25 Examples of such activities are also described herein. Thus, "the function of an MCT 
protein" contributes either directly or indirectly to the yield, production, and/or 
efficiency of production of one or more fine chemicals. Examples of MCT protein 
activities are set forth in Table 1 . 

In another embodiment, the protein is at least about 50-60%, preferably at least 

30 about 60-70%, and more preferably at least about 70-80%, 80-90%, 90-95%, and most 
preferably at least about 96%, 97%, 98%, 99% or more homologous to an entire amino 
acid sequence of Appendix B. 

Portions of proteins encoded by the MCT nucleic acid molecules of the invention 
are preferably biologically active portions of one of the MCT proteins. As used herein, 

35 the term "biologically active portion of an MCT protein" is intended to include a 

portion, e.g., a domain/motif, of an MCT protein that participates in the metabolism of 
compounds necessary for the construction of cellular membranes in C. glutamicum, or in 
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the transport of molecules across these membranes, or has an activity as set forth in 
Table 1 . To determine whether an MCT protein or a biologically active portion thereof 
can participate in the metabolism of compounds necessary for the construction of 
cellular membranes in C. glutamicwn, or in the transport of molecules across these 
5 membranes, an assay of enzymatic activity may be performed. Such assay methods are 
well known to those of ordinary skill in the art, as detailed in Example 8 of the 
Exemplification. 

Additional nucleic acid fragments encoding biologically active portions of an 
MCT protein can be prepared by isolating a portion of one of the sequences in Appendix 
10 B, expressing the encoded portion of the MCT protein or peptide (e.g., by recombinant 
expression in vitro) and assessing the activity of the encoded portion of the MCT protein 
or peptide. 

The invention further encompasses nucleic acid molecules that differ from one of 
the nucleotide sequences shown in Appendix A (and portions thereof) due to degeneracy 

15 of the genetic code and thus encode the same MCT protein as that encoded by the 

nucleotide sequences shown in Appendix A. In another embodiment, an isolated nucleic 
acid molecule of the invention has a nucleotide sequence encoding a protein having an 
amino acid sequence shown in Appendix B. In a still further embodiment, the nucleic 
acid molecule of the invention encodes a full length C. glutamicum protein which is 

20 substantially homologous to an amino acid sequence of Appendix B (encoded by an 
open reading frame shown in Appendix A). 

It will be understood by one of ordinary skill in the art that in one embodiment 
the sequences of the invention are not meant to include the sequences of the prior art, 
such as those Genbank sequences set forth in Tables 2 or 4 which were available prior to 

25 the present invention. In one embodiment, the invention includes nucleotide and amino 
acid sequences having a percent identity to a nucleotide or amino acid sequence of the 
invention which is greater than that of a sequence of the prior art (e.g., a Genbank 
sequence (or the protein encoded by such a sequence) set forth in Tables 2 or 4). For 
example, the invention includes a nucleotide sequence which is greater than and/or at 

30 least 50% identical to the nucleotide sequence designated RXA00777 (SEQ ID NO:5), a 
nucleotide sequence which is greater than and/or at least 40% identical to the nucleotide 
sequence designated RXA02439 (SEQ ID NO: 17), and a nucleotide sequence which is 
greater than and/or at least 39% identical to the nucleotide sequence designated 
RXA00002 (SEQ ID NO:23). One of ordinary skill in the art would be able to calculate 

35 the lower threshold of percent identity for any given sequence of the invention by 

examining the GAP-calculated percent identity scores set forth in Table 4 for each of the 
three top hits for the given sequence, and by subtracting the highest GAP-calculated 
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percent identity from 100 percent. One of ordinary skill in the art will also appreciate 
that nucleic acid and amino acid sequences having percent identities greater than the 
lower threshold so calculated {e.g., at least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 
57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 
5 67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 
76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 
90%, or 91%>, 92%, 93%, 94%, and even more preferably at least about 95%, 96%, 97%, 
98%, 99% or more identical) are also encompassed by the invention. 

In addition to the C. glutamicum MCT nucleotide sequences shown in Appendix 

10 A, it will be appreciated by one of ordinary skill in the art that DNA sequence 

polymorphisms that lead to changes in the amino acid sequences of MCT proteins may 
exist within a population {e.g., the C. glutamicum population). Such genetic 
polymorphism in the MCT gene may exist among individuals within a population due to 
natural variation. As used herein, the terms "gene" and "recombinant gene" refer to 

1 5 nucleic acid molecules comprising an open reading frame encoding an MCT protein, 
preferably a C. glutamicum MCT protein. Such natural variations can typically result in 
1-5% variance in the nucleotide sequence of the MCT gene. Any and all such 
nucleotide variations and resulting amino acid polymorphisms in MCT that are the result 
of natural variation and that do not alter the functional activity of MCT proteins are 

20 intended to be within the scope of the invention. 

Nucleic acid molecules corresponding to natural variants and non-C glutamicum 
homologues of the C glutamicum MCT DNA of the invention can be isolated based on 
their homology to the C. glutamicum MCT nucleic acid disclosed herein using the C 
glutamicum DNA, or a portion thereof, as a hybridization probe according to standard 

25 hybridization techniques under stringent hybridization conditions. Accordingly, in 
another embodiment, an isolated nucleic acid molecule of the invention is at least 1 5 
nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. In other embodiments, the 
nucleic acid is at least 30, 50, 100, 250 or more nucleotides in length. As used herein, 

30 the term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous 
to each other typically remain hybridized to each other. Preferably, the conditions are 
such that sequences at least about 65%, more preferably at least about 70%, and even 
more preferably at least about 75% or more homologous to each other typically remain 

35 hybridized to each other. Such stringent conditions are known to those of ordinary skill 
in the art and can be found in Current Protocols in Molecular Biology, John Wiley & 
Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent 
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hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) 
at about 45°C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50-65°C. 
Preferably, an isolated nucleic acid molecule of the invention that hybridizes under 
stringent conditions to a sequence of Appendix A corresponds to a naturally-occurring 
5 nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule 
refers to an RNA or DNA molecule having a nucleotide sequence that occurs in nature 
(e.g., encodes a natural protein). In one embodiment, the nucleic acid encodes a natural 
C. glutamicum MCT protein. 

In addition to naturally-occurring variants of the MCT sequence that may exist in 

1 0 the population, one of ordinary skill in the art will further appreciate that changes can be 
introduced by mutation into a nucleotide sequence of Appendix A, thereby leading to 
changes in the amino acid sequence of the encoded MCT protein, without altering the 
functional ability of the MCT protein. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amino acid residues can be made in a 

15 sequence of Appendix A. A "non-essential" amino acid residue is a residue that can be 
altered from the wild-type sequence of one of the MCT proteins (Appendix B) without 
altering the activity of said MCT protein, whereas an "essential" amino acid residue is 
required for MCT protein activity. Other amino acid residues, however, {e.g., those that 
are not conserved or only semi-conserved in the domain having MCT activity) may not 

20 be essential for activity and thus are likely to be amenable to alteration without altering 
MCT activity. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
encoding MCT proteins that contain changes in amino acid residues that are not 
essential for MCT activity. Such MCT proteins differ in amino acid sequence from a 

25 sequence contained in Appendix B yet retain at least one of the MCT activities 

described herein. In one embodiment, the isolated nucleic acid molecule comprises a 
nucleotide sequence encoding a protein, wherein the protein comprises an amino acid 
sequence at least about 50% homologous to an amino acid sequence of Appendix B and 
is capable of participate in the metabolism of compounds necessary for the construction 

30 of cellular membranes in C glutamicum, or in the transport of molecules across these 
membranes, or has one or more activities set forth in Table 1 . Preferably, the protein 
encoded by the nucleic acid molecule is at least about 50-60% homologous to one of the 
sequences in Appendix B, more preferably at least about 60-70% homologous to one of 
the sequences in Appendix B, even more preferably at least about 70-80%, 80-90%, 90- 

35 95% homologous to one of the sequences in Appendix B, and most preferably at least 
about 96%, 97%, 98%, or 99% homologous to one of the sequences in Appendix B. 
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To determine the percent homology of two amino acid sequences (e.g., one of 
the sequences of Appendix B and a mutant form thereof) or of two nucleic acids, the 
sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced in 
the sequence of one protein or nucleic acid for optimal alignment with the other protein 
5 or nucleic acid). The amino acid residues or nucleotides at corresponding amino acid 
positions or nucleotide positions are then compared. When a position in one sequence 
(e.g., one of the sequences of Appendix B) is occupied by the same amino acid residue 
or nucleotide as the corresponding position in the other sequence (e.g., a mutant form of 
the sequence selected from Appendix B), then the molecules are homologous at that 

10 position (i.e., as used herein amino acid or nucleic acid "homology" is equivalent to 
amino acid or nucleic acid "identity"). The percent homology between the two 
sequences is a function of the number of identical positions shared by the sequences 
(i.e., % homology = # of identical positions/total # of positions x 100). 

An isolated nucleic acid molecule encoding an MCT protein homologous to a 

1 5 protein sequence of Appendix B can be created by introducing one or more nucleotide 
substitutions, additions or deletions into a nucleotide sequence of Appendix A such that 
one or more amino acid substitutions, additions or deletions are introduced into the 
encoded protein. Mutations can be introduced into one of the sequences of Appendix A 
by standard techniques, such as site-directed mutagenesis and PCR-mediated 

20 mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted non-essential amino acid residues. A "conservative amino acid substitution" is 
one in which the amino acid residue is replaced with an amino acid residue having a 
similar side chain. Families of amino acid residues having similar side chains have been 
defined in the art. These families include amino acids with basic side chains (e.g., 

25 lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., 
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 

30 tryptophan, histidine). Thus, a predicted nonessential amino acid residue in an MCT 
protein is preferably replaced with another amino acid residue from the same side chain 
family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of an MCT coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for an MCT activity described herein to identify 

35 mutants that retain MCT activity. Following mutagenesis of one of the sequences of 
Appendix A, the encoded protein can be expressed recombinantly and the activity of the 
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protein can be determined using, for example, assays described herein (see Example 8 of 
the Exemplification). 

In addition to the nucleic acid molecules encoding MCT proteins described 
above, another aspect of the invention pertains to isolated nucleic acid molecules which 
5 are antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence 
which is complementary to a "sense" nucleic acid encoding a protein, e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or 
complementary to an mRNA sequence. Accordingly, an antisense nucleic acid can 
hydrogen bond to a sense nucleic acid. The antisense nucleic acid can be 

1 0 complementary to an entire MCT coding strand, or to only a portion thereof. In one 
embodiment, an antisense nucleic acid molecule is antisense to a "coding region" of the 
coding strand of a nucleotide sequence encoding an MCT protein. The term "coding 
region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues (e.g., the entire coding region of NO. 3 (RXA00777) 

15 comprises nucleotides 1 to 1065). In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 
sequence encoding MCT. The term "noncoding region" refers to 5' and 3* sequences 
which flank the coding region that are not translated into amino acids (i.e., also referred 
to as 5 ' and 3' untranslated regions). 

20 Given the coding strand sequences encoding MCT disclosed herein (e.g., the 

sequences set forth in Appendix A), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick base pairing. The antisense nucleic 
acid molecule can be complementary to the entire coding region of MCT mRNA, but 
more preferably is an oligonucleotide which is antisense to only a portion of the coding 

25 or noncoding region of MCT mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of MCT mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 
50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 
using chemical synthesis and enzymatic ligation reactions using procedures known in 

30 the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can 
be chemically synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 
the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be 

35 used. Examples of modified nucleotides which can be used to generate the antisense 
nucleic acid include 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5- 
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carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 
dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1- 
methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2- 
methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 
5 methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D- 

mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 
2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- 
oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3- 

10 amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into 
which a nucleic acid has been subcloned in an antisense orientation (i.e., RNA 
transcribed from the inserted nucleic acid will be of an antisense orientation to a target 
nucleic acid of interest, described further in the following subsection). 

1 5 The antisense nucleic acid molecules of the invention are typically administered 

to a cell or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding an MCT protein to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the 

20 case of an antisense nucleic acid molecule which binds to DNA duplexes, through 

specific interactions in the major groove of the double helix. The antisense molecule can 
be modified such that it specifically binds to a receptor or an antigen expressed on a 
selected cell surface, e.g., by linking the antisense nucleic acid molecule to a peptide or 
an antibody which binds to a cell surface receptor or antigen. The antisense nucleic acid 

25 molecule can also be delivered to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of the antisense molecules, vector constructs in 
which the antisense nucleic acid molecule is placed under the control of a strong 
prokaryotic, viral, or eukaryotic promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention 

30 is an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual p-units, the strands run parallel to each other (Gaultier et al (1987) Nucleic Acids. 
Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2 T -o- 
methylribonucleotide (Inoue et al. (1987) Nucleic Acids Res. 15:613 1-6148) or a 

35 chimeric RNA-DNA analogue (Inoue et al (1987) FEBS Lett. 215:327-330). 

In still another embodiment, an antisense nucleic acid of the invention is a 
ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which are 
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capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 
have a complementary region. Thus, ribozymes (e.g., hammerhead ribozymes 
(described in Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to 
catalytically cleave MCT mRNA transcripts to thereby inhibit translation of MCT 
5 mRNA. A ribozyme having specificity for an MCT-encoding nucleic acid can be 
designed based upon the nucleotide sequence of an MCT DNA disclosed herein (i.e., 
NO. 3 (RXA00777 in Appendix A)). For example, a derivative of a Tetrahymena L-19 
IVS RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in an MCT-encoding mRNA. 

10 See, e.g., Cech et al U.S. Patent No. 4,987,071 and Cech et al U.S. Patent No. 

5, 1 16,742. Alternatively, MCT mRNA can be used to select a catalytic RNA having a 
specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel, D. and 
Szostak, J. W. (1 993) Science 26 1 : 1 4 1 1 -1 4 1 8. 

Alternatively, MCT gene expression can be inhibited by targeting nucleotide 

15 sequences complementary to the regulatory region of an MCT nucleotide sequence (e.g., 
an MCT promoter and/or enhancers) to form triple helical structures that prevent 
transcription of an MCT gene in target cells. See generally, Helene, C. (1991) 
Anticancer Drug Des. 6(6):569-84; Helene, C. et al (1992) Ann. NY. Acad. Set 660:27- 
36; and Maher, LJ. (1992) Bioassays 14(12):807-15. 

20 

B. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 
vectors, containing a nucleic acid encoding an MCT protein (or a portion thereof). As 
used herein, the term "vector'* refers to a nucleic acid molecule capable of transporting 

25 another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced (e.g., bacterial 

30 vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors (e.g., non-episomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are replicated along with the host 
genome. Moreover, certain vectors are capable of directing the expression of genes to 
which they are operatively linked. Such vectors are referred to herein as "expression 

35 vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 
be used interchangeably as the plasmid is the most commonly used form of vector. 
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However, the invention is intended to include such other forms of expression vectors, 
such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of 
5 the invention in a form suitable for expression of the nucleic acid in a host cell, which 
means that the recombinant expression vectors include one or more regulatory 
sequences, selected on the basis of the host cells to be used for expression, which is 
operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 
expression vector, "operably linked" is intended to mean that the nucleotide sequence of 

10 interest is linked to the regulatory sequence(s) in a manner which allows for expression 
of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in a 
host cell when the vector is introduced into the host cell). The term "regulatory 
sequence" is intended to include promoters, enhancers and other expression control 
elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 

15 example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, CA (1990). Regulatory sequences include those which 
direct constitutive expression of a nucleotide sequence in many types of host cell and 
those which direct expression of the nucleotide sequence only in certain host cells. 
Preferred regulatory sequences are, for example, promoters such as cos-, tac-, trp-, tet-, 

20 trp-tet-, lpp-, lac-, lpp-lac-, lacl q -, T7-, T5-, T3-, gal-, trc-, ara-, SP6-, amy, SP02, ^-P R - 
or X P L , which are used preferably in bacteria. Additional regulatory sequences are, for 
example, promoters from yeasts and fungi, such as ADC1, MFa, AC, P-60, CYC1, 
GAPDH, TEF, rp28, ADH, promoters from plants such as CaMV/35S, SSU, OCS, lib4, 
usp, STLS1, B33, nos or ubiquitin- or phaseolin-promoters. It is also possible to use 

25 artificial promoters. It will be appreciated by one of ordinary skill in the art that the 

design of the expression vector can depend on such factors as the choice of the host cell 
to be transformed, the level of expression of protein desired, etc. The expression vectors 
of the invention can be introduced into host cells to thereby produce proteins or 
peptides, including fusion proteins or peptides, encoded by nucleic acids as described 

30 herein (e.g. , MCT proteins, mutant forms of MCT proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 
expression of MCT proteins in prokaryotic or eukaryotic cells. For example, MCT 
genes can be expressed in bacterial cells such as C glutamicum, insect cells (using 
baculovirus expression vectors), yeast and other fungal cells (see Romanos, M.A. et al. 

35 (1992) "Foreign gene expression in yeast: a review", Yeast 8: 423-488; van den Hondel, 
C. A.M. J J. et al (1991) "Heterologous gene expression in filamentous fungi" in: More 
Gene Manipulations in Fungi, J.W. Bennet & L.L. Lasure, eds., p. 396-428: Academic 
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Press: San Diego; and van den Hondel, C.A.MJJ. & Punt, PJ. (1991) "Gene transfer 
systems and vector development for filamentous fungi, in: Applied Molecular Genetics 
of Fungi, Peberdy, J.F. et aL, eds., p. 1-28, Cambridge University Press: Cambridge), 
algae and multicellular plant cells (see Schmidt, R. and Willmitzer, L. (1988) High 
5 efficiency Agrobacterium tumefaciens -mediated transformation of Arabidopsis 

thaliana leaf and cotyledon explants" Plant Cell Rep.: 583-586), or mammalian cells. 
Suitable host cells are discussed further in Goeddel, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, CA (1990). Alternatively, the 
recombinant expression vector can be transcribed and translated in vitro, for example 

10 using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out with vectors 
containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
encoded therein, usually to the amino terminus of the recombinant protein but also to the 

1 5 C-terminus or fused within suitable regions in the proteins. Such fusion vectors 

typically serve three purposes: 1) to increase expression of recombinant protein; 2) to 
increase the solubility of the recombinant protein; and 3) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion 
expression vectors, a proteolytic cleavage site is introduced at the junction of the fusion 

20 moiety and the recombinant protein to enable separation of the recombinant protein 

from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, 
and their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 

Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, 
D.B. and Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, 

25 MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase 

(GST), maltose E binding protein, or protein A, respectively, to the target recombinant 
protein. In one embodiment, the coding sequence of the MCT protein is cloned into a 
pGEX expression vector to create a vector encoding a fusion protein comprising, from 
the N-terminus to the C-terminus, GST-thrombin cleavage site-X protein. The fusion 

30 protein can be purified by affinity chromatography using glutathione-agarose resin. 

Recombinant MCT protein unfused to GST can be recovered by cleavage of the fusion 
protein with thrombin. 

Examples of suitable inducible non-fusion E. coli expression vectors include 
pTrc (Amann etal, (1988) Gene 69:301-315) pLG338, pACYC184, pBR322, pUC18, 

35 pUC19, pKC30, pRep4, pHSl , pHS2, pPLc236, pMBL24, pLG200, pUR290, pIN- 
III 1 13-B1, Xgtl 1, pBdCl, and pET 1 Id (Studier et al 9 Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, California (1990) 60-89 ; and 
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Pouwels et al 9 eds. (1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 
Target gene expression from the pTrc vector relies on host RNA polymerase 
transcription from a hybrid trp-lac fusion promoter. Target gene expression from the 
pET lid vector relies on transcription from a T7 gnlO-lac fusion promoter mediated by 
5 a coexpressed viral RNA polymerase (T7 gnl). This viral polymerase is supplied by 
host strains BL21(DE3) or HMS174(DE3) from a resident X prophage harboring a T7 
gnl gene under the transcriptional control of the lacUV 5 promoter. For transformation 
of other varieties of bacteria, appropriate vectors may be selected. For example, the 
plasmids pIJlOl, pIJ364, pIJ702 and pIJ361 are known to be useful in transforming 

1 0 Streptomy ces, while plasmids pUB 1 1 0, pC 1 94, or pBD2 1 4 are suited for transformation 
of Bacillus species. Several plasmids of use in the transfer of genetic information into 
Corynebacterium include pHM1519, pBLl, pSA77, or pAJ667 (Pouwels et aL, eds. 
(1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 

One strategy to maximize recombinant protein expression is to express the 

1 5 protein in a host bacteria with an impaired capacity to proteolytically cleave the 
recombinant protein (Gottesman, S., Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, California (1990) 1 19-128). Another 
strategy is to alter the nucleic acid sequence of the nucleic acid to be inserted into an 
expression vector so that the individual codons for each amino acid are those 

20 preferentially utilized in the bacterium chosen for expression, such as C. glutamicum 
(Wada et al. (1992) Nucleic Acids Res. 20:21 1 1-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the MCT protein expression vector is a yeast expression 
vector. Examples of vectors for expression in yeast S. cerevisiae include pYepSecl 

25 (Baldari, et al, (1987) Embo J. 6:229-234), 2 ji, pAG-1, Yep6, Yepl3, pEMBLYe23, 
pMFa (Kurjan and Herskowitz, (1982) Cell 30:933-943), pJRY88 (Schultz et aL, (1987) 
Gene 54:1 13-123), and pYES2 (Invitrogen Corporation, San Diego, CA). Vectors and 
methods for the construction of vectors appropriate for use in other fungi, such as the 
filamentous fungi, include those detailed in: van den Hondel, C.A.MJ.J. & Punt, P.J. 

30 (1991) "Gene transfer systems and vector development for filamentous fungi, in: 
Applied Molecular Genetics of Fungi, J.F. Peberdy, et aL, eds., p. 1-28, Cambridge 
University Press: Cambridge, and Pouwels et aL, eds. (1985) Cloning Vectors. Elsevier: 
New York (IBSN 0 444 904018). 

Alternatively, the MCT proteins of the invention can be expressed in insect cells 

35 using baculovirus expression vectors. Baculovirus vectors available for expression of 
proteins in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith et al. 
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(1983) Mol Cell Biol 3:2156-2165) and the pVL series (Lucklow and Summers (1989) 
Virology 170:31-39). 

In another embodiment, the MCT proteins of the invention may be expressed in 
unicellular plant cells (such as algae) or in plant cells from higher plants {e.g., the 
5 spermatophytes, such as crop plants). Examples of plant expression vectors include 
those detailed in: Becker, D., Kemper, E., Schell, J. and Masterson, R. (1992) "New 
plant binary vectors with selectable markers located proximal to the left border", Plant 
Mol Biol 20: 1 195-1 197; and Bevan, MW. (1984) "Binary Agrobacterium vectors for 
plant transformation", Nucl Acid. Res. 12: 871 1-8721, and include pLGV23, pGHlac+, 

10 pBIN19, pAK2004, and pDH51 (Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York IBSN 0 444 90401 8). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, B. (1987) Nature 329:840) and pMT2PC 

15 (Kaufman et al (1987) EMBOJ. 6:187-195). When used in mammalian cells, the 
expression vector's control functions are often provided by viral regulatory elements. 
For example, commonly used promoters are derived from polyoma, Adenovirus 2, 
cytomegalovirus and Simian Virus 40. For other suitable expression systems for both 
prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J., Fritsh, E. F., 

20 and Maniatis, T. Molecular Cloning: A Laboratory Manual 2nd, ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 
1989. 

In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell type 

25 (e.g., tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
specific regulatory elements are known in the art. Non-limiting examples of suitable 
tissue-specific promoters include the albumin promoter (liver-specific; Pinkert et al 
(1987) Genes Dev. 1 :268-277), lymphoid-specific promoters (Calame and Eaton (1988) 
Adv. Immunol 43:235-275), in particular promoters of T cell receptors (Winoto and 

30 Baltimore (1989) EMBO J. 8:729-733) and immunoglobulins (Banerji et al (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748), neuron-specific promoters 
(e.g., the neurofilament promoter; Byrne and Ruddle (1989) PNAS 86:5473-5477), 
pancreas-specific promoters (Edlund et al (1985) Science 230:912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Patent No. 4,873,3 16 and 

35 European Application Publication No. 264, 1 66). Developmentally-regulated promoters 
are also encompassed, for example the murine hox promoters (Kessel and Gruss (1990) 



ATTORNEY DOCKET NO.: BGI-131CP 



-36- 

Science 249:374-379) and the a-fetoprotein promoter (Campes and Tilghman (1989) 
Genes Dev. 3:537-546). 

The invention further provides a recombinant expression vector comprising a 
DNA molecule of the invention cloned into the expression vector in an antisense 
5 orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 
a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to MCT mRNA. Regulatory sequences operatively 
linked to a nucleic acid cloned in the antisense orientation can be chosen which direct 
the continuous expression of the antisense RNA molecule in a variety of cell types, for 

1 0 instance viral promoters and/or enhancers, or regulatory sequences can be chosen which 
direct constitutive, tissue specific or cell type specific expression of antisense RNA. 
The antisense expression vector can be in the form of a recombinant plasmid, phagemid 
or attenuated virus in which antisense nucleic acids are produced under the control of a 
high efficiency regulatory region, the activity of which can be determined by the cell 

1 5 type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see Weintraub, H. et al, Antisense RNA as a 
molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 

20 "recombinant host cell" are used interchangeably herein. It is understood that such 

terms refer not only to the particular subject cell but to the progeny or potential progeny 
of such a cell. Because certain modifications may occur in succeeding generations due 
to either mutation or environmental influences, such progeny may not, in fact, be 
identical to the parent cell, but are still included within the scope of the term as used 

25 herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, an MCT 
protein can be expressed in bacterial cells such as C glutamicum, insect cells, yeast or 
mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to one of ordinary skill in the art. Microorganisms related 

30 to Corynebacterium glutamicum which may be conveniently used as host cells for the 
nucleic acid and protein molecules of the invention are set forth in Table 3. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the terms 
"transformation" and "transfection", "conjugation" and "transduction" are intended to 

35 refer to a variety of art-recognized techniques for introducing foreign nucleic acid (e.g. , 
linear DNA or RNA (e.g., a linearized vector or a gene construct alone without a vector) 
or nucleic acid in the form of a vector (e.g., a plasmid, phage, phasmid, phagemid, 
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transposon or other DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, natural 
competence, chemical-mediated transfer, or electroporation. Suitable methods for 
transforming or transfecting host cells can be found in Sambrook, et al {Molecular 
5 Cloning: A Laboratory Manual 2nd, ed y Cold Spring Harbor Laboratory, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 

10 integrants, a gene that encodes a selectable marker {e.g., resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest. Preferred 
selectable markers include those which confer resistance to drugs, such as G418, 
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 
introduced into a host cell on the same vector as that encoding an MCT protein or can be 

15 introduced on a separate vector. Cells stably transfected with the introduced nucleic 
acid can be identified by, for example, drug selection {e.g. , cells that have incorporated 
the selectable marker gene will survive, while the other cells die). 

To create a homologous recombinant microorganism, a vector is prepared which 
contains at least a portion of an MCT gene into which a deletion, addition or substitution 

20 has been introduced to thereby alter, e.g., functionally disrupt, the MCT gene. 

Preferably, this MCT gene is a Corynebacterium glutamicum MCT gene, but it can be a 
homologue from a related bacterium or even from a mammalian, yeast, or insect source. 
In a preferred embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous MCT gene is functionally disrupted {i.e., no longer 

25 encodes a functional protein; also referred to as a "knock out" vector). Alternatively, 
the vector can be designed such that, upon homologous recombination, the endogenous 
MCT gene is mutated or otherwise altered but still encodes functional protein {e.g., the 
upstream regulatory region can be altered to thereby alter the expression of the 
endogenous MCT protein). In the homologous recombination vector, the altered portion 

30 of the MCT gene is flanked at its 5' and 3 ? ends by additional nucleic acid of the MCT 
gene to allow for homologous recombination to occur between the exogenous MCT 
gene carried by the vector and an endogenous MCT gene in a microorganism. The 
additional flanking MCT nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA 

35 (both at the 5' and 3' ends) are included in the vector (see e.g., Thomas, K.R., and 
Capecchi, M.R. (1987) Cell 51: 503 for a description of homologous recombination 
vectors). The vector is introduced into a microorganism {e.g., by electroporation) and 
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cells in which the introduced MCT gene has homologously recombined with the 
endogenous MCT gene are selected, using art-known techniques. 

In another embodiment, recombinant microorganisms can be produced which 
contain selected systems which allow for regulated expression of the introduced gene. 
5 For example, inclusion of an MCT gene on a vector placing it under control of the lac 
operon permits expression of the MCT gene only in the presence of IPTG. Such 
regulatory systems are well known in the art. 

In another embodiment, an endogenous MCT gene in a host cell is disrupted 
(e.g., by homologous recombination or other genetic means known in the art) such that 
1 0 expression of its protein product does not occur. In another embodiment, an endogenous 
or introduced MCT gene in a host cell has been altered by one or more point mutations, 
deletions, or inversions, but still encodes a functional MCT protein. In still another 
embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, or 
inducer) of an MCT gene in a microorganism has been altered (e.g., by deletion, 
1 5 truncation, inversion, or point mutation) such that the expression of the MCT gene is 
modulated. One of ordinary skill in the art will appreciate that host cells containing 
more than one of the described MCT gene and protein modifications may be readily 
produced using the methods of the invention, and are meant to be included in the present 
invention. 

20 A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 

culture, can be used to produce (i.e., express) an MCT protein. Accordingly, the 
invention further provides methods for producing MCT proteins using the host cells of 
the invention. In one embodiment, the method comprises culturing the host cell of 
invention (into which a recombinant expression vector encoding an MCT protein has 

25 been introduced, or into which genome has been introduced a gene encoding a wild-type 
or altered MCT protein) in a suitable medium until MCT protein is produced. In another 
embodiment, the method further comprises isolating MCT proteins from the medium or 
the host cell. 

30 C. Isolated MCT Proteins 

Another aspect of the invention pertains to isolated MCT proteins, and 
biologically active portions thereof. An "isolated" or "purified" protein or biologically 
active portion thereof is substantially free of cellular material when produced by 
recombinant DNA techniques, or chemical precursors or other chemicals when 

35 chemically synthesized. The language "substantially free of cellular material" includes 
preparations of MCT protein in which the protein is separated from cellular components 
of the cells in which it is naturally or recombinantly produced. In one embodiment, the 



ATTORNEY DOCKET NO. : BGI- 1 3 1 CP 



-39- 

language "substantially free of cellular material" includes preparations of MCT protein 
having less than about 30% (by dry weight) of non-MCT protein (also referred to herein 
as a "contaminating protein"), more preferably less than about 20% of non-MCT 
protein, still more preferably less than about 10% of non-MCT protein, and most 
5 preferably less than about 5% non-MCT protein. When the MCT protein or biologically 
active portion thereof is recombinantly produced, it is also preferably substantially free 
of culture medium, i.e., culture medium represents less than about 20%, more preferably 
less than about 10%, and most preferably less than about 5% of the volume of the 
protein preparation. The language "substantially free of chemical precursors or other 

10 chemicals" includes preparations of MCT protein in which the protein is separated from 
chemical precursors or other chemicals which are involved in the synthesis of the 
protein. In one embodiment, the language "substantially free of chemical precursors or 
other chemicals" includes preparations of MCT protein having less than about 30% (by 
dry weight) of chemical precursors or non-MCT chemicals, more preferably less than 

1 5 about 20% chemical precursors or non-MCT chemicals, still more preferably less than 
about 10% chemical precursors or non-MCT chemicals, and most preferably less than 
about 5% chemical precursors or non-MCT chemicals. In preferred embodiments, 
isolated proteins or biologically active portions thereof lack contaminating proteins from 
the same organism from which the MCT protein is derived. Typically, such proteins are 

20 produced by recombinant expression of, for example, a C glutamicum MCT protein in a 
microorganism such as C glutamicum. 

An isolated MCT protein or a portion thereof of the invention can participate in 
the metabolism of compounds necessary for the construction of cellular membranes in 
C glutamicum, or in the transport of molecules across these membranes, or has one or 

25 more of the activities set forth in Table 1 . In preferred embodiments, the protein or 
portion thereof comprises an amino acid sequence which is sufficiently homologous to 
an amino acid sequence of Appendix B such that the protein or portion thereof maintains 
the ability participate in the metabolism of compounds necessary for the construction of 
cellular membranes in C glutamicum, or in the transport of molecules across these 

30 membranes. The portion of the protein is preferably a biologically active portion as 
described herein. In another preferred embodiment, an MCT protein of the invention 
has an amino acid sequence shown in Appendix B. In yet another preferred 
embodiment, the MCT protein has an amino acid sequence which is encoded by a 
nucleotide sequence which hybridizes, e.g., hybridizes under stringent conditions, to a 

35 nucleotide sequence of Appendix A. In still another preferred embodiment, the MCT 
protein has an amino acid sequence which is encoded by a nucleotide sequence that is at 
least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 60%, preferably 
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at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 70%, more 
preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 93%, 94%, 
and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
5 homologous to one of the nucleic acid sequences of Appendix A, or a portion thereof. 
Ranges and identity values intermediate to the above-recited values, (e.g., 70-90% 
identical or 80-95% identical) are also intended to be encompassed by the present 
invention. For example, ranges of identity values using a combination of any of the 
above values recited as upper and/or lower limits are intended to be included. The 

1 0 preferred MCT proteins of the present invention also preferably possess at least one of 
the MCT activities described herein. For example, a preferred MCT protein of the 
present invention includes an amino acid sequence encoded by a nucleotide sequence 
which hybridizes, e.g., hybridizes under stringent conditions, to a nucleotide sequence of 
Appendix A, and which can participate in the metabolism of compounds necessary for 

1 5 the construction of cellular membranes in C glutamicum, or in the transport of 

molecules across these membranes, or which has one or more of the activities set forth 
in Table 1 . 

In other embodiments, the MCT protein is substantially homologous to an amino 
acid sequence of Appendix B and retains the functional activity of the protein of one of 

20 the sequences of Appendix B yet differs in amino acid sequence due to natural variation 
or mutagenesis, as described in detail in subsection I above. Accordingly, in another 
embodiment, the MCT protein is a protein which comprises an amino acid sequence 
which is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 
60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 

25 70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 
or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 
93%o, 94%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to an entire amino acid sequence of Appendix B and which has at least one 
of the MCT activities described herein. Ranges and identity values intermediate to the 

30 above-recited values, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
to be included. In another embodiment, the invention pertains to a full length C 
glutamicum protein which is substantially homologous to an entire amino acid sequence 

35 of Appendix B. 

Biologically active portions of an MCT protein include peptides comprising 
amino acid sequences derived from the amino acid sequence of an MCT protein, e.g., 



ATTORNEY DOCKET NO.: BGI-131CP 



-41 - 

the an amino acid sequence shown in Appendix B or the amino acid sequence of a 
protein homologous to an MCT protein, which include fewer amino acids than a full 
length MCT protein or the full length protein which is homologous to an MCT protein, 
and exhibit at least one activity of an MCT protein. Typically, biologically active 
portions (peptides, e.g., peptides which are, for example, 5, 10, 15, 20, 30, 35, 36, 37, 
38, 39, 40, 50, 100 or more amino acids in length) comprise a domain or motif with at 
least one activity of an MCT protein. Moreover, other biologically active portions, in 
which other regions of the protein are deleted, can be prepared by recombinant 
techniques and evaluated for one or more of the activities described herein. Preferably, 
the biologically active portions of an MCT protein include one or more selected 
domains/motifs or portions thereof having biological activity. 

MCT proteins are preferably produced by recombinant DNA techniques. For 
example, a nucleic acid molecule encoding the protein is cloned into an expression 
vector (as described above), the expression vector is introduced into a host cell (as 
described above) and the MCT protein is expressed in the host cell. The MCT protein 
can then be isolated from the cells by an appropriate purification scheme using standard 
protein purification techniques. Alternative to recombinant expression, an MCT protein, 
polypeptide, or peptide can be synthesized chemically using standard peptide synthesis 
techniques. Moreover, native MCT protein can be isolated from cells (e.g., endothelial 
cells), for example using an anti-MCT antibody, which can be produced by standard 
techniques utilizing an MCT protein or fragment thereof of this invention. 

The invention also provides MCT chimeric or fusion proteins. As used herein, 
an MCT "chimeric protein" or "fusion protein" comprises an MCT polypeptide 
operatively linked to a non-MCT polypeptide. An "MCT polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to an MCT protein, whereas 
a "non-MCT polypeptide" refers to a polypeptide having an amino acid sequence 
corresponding to a protein which is not substantially homologous to the MCT protein, 
e.g. , a protein which is different from the MCT protein and which is derived from the 
same or a different organism. Within the fusion protein, the term "operatively linked" is 
intended to indicate that the MCT polypeptide and the non-MCT polypeptide are fused 
in-frame to each other. The non-MCT polypeptide can be fused to the N-terminus or C- 
terminus of the MCT polypeptide. For example, in one embodiment the fusion protein 
is a GST-MCT fusion protein in which the MCT sequences are fused to the C-terminus 
of the GST sequences. Such fusion proteins can facilitate the purification of 
recombinant MCT proteins. In another embodiment, the fusion protein is an MCT 
protein containing a heterologous signal sequence at its N-terminus. In certain host cells 
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(e.g, mammalian host cells), expression and/or secretion of an MCT protein can be 
increased through use of a heterologous signal sequence. 

Preferably, an MCT chimeric or fusion protein of the invention is produced by 
standard recombinant DNA techniques. For example, DNA fragments coding for the 
5 different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 
termini for ligation, restriction enzyme digestion to provide for appropriate termini, 
filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 

10 can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor 
primers which give rise to complementary overhangs between two consecutive gene 
fragments which can subsequently be annealed and reamplified to generate a chimeric 
gene sequence (see, for example, Current Protocols in Molecular Biology, eds. Ausubel 

15 et al. John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An MCT- 
encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the MCT protein. 

Homologues of the MCT protein can be generated by mutagenesis, e.g., discrete 

20 point mutation or truncation of the MCT protein. As used herein, the term "homologue" 
refers to a variant form of the MCT protein which acts as an agonist or antagonist of the 
activity of the MCT protein. An agonist of the MCT protein can retain substantially the 
same, or a subset, of the biological activities of the MCT protein. An antagonist of the 
MCT protein can inhibit one or more of the activities of the naturally occurring form of 

25 the MCT protein, by, for example, competitively binding to a downstream or upstream 
member of the cell membrane component metabolic cascade which includes the MCT 
protein, or by binding to an MCT protein which mediates transport of compounds across 
such membranes, thereby preventing translocation from taking place. 

In an alternative embodiment, homologues of the MCT protein can be identified 

30 by screening combinatorial libraries of mutants, e.g. , truncation mutants, of the MCT 
protein for MCT protein agonist or antagonist activity. In one embodiment, a variegated 
library of MCT variants is generated by combinatorial mutagenesis at the nucleic acid 
level and is encoded by a variegated gene library. A variegated library of MCT variants 
can be produced by, for example, enzymatically ligating a mixture of synthetic 

35 oligonucleotides into gene sequences such that a degenerate set of potential MCT 

sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins {e.g., for phage display) containing the set of MCT sequences therein. 
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There are a variety of methods which can be used to produce libraries of potential MCT 
homologues from a degenerate oligonucleotide sequence. Chemical synthesis of a 
degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 
synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
5 set of genes allows for the provision, in one mixture, of all of the sequences encoding 
the desired set of potential MCT sequences. Methods for synthesizing degenerate 
oligonucleotides are known in the art (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; 
Itakuraef a/. (1984) Annu. Rev. Biochem. 53:323; Itakura et al (1984) Science 
198:1056; Ikeetal (1983) Nucleic Acid Res. 11:477. 

1 0 In addition, libraries of fragments of the MCT protein coding can be used to 

generate a variegated population of MCT fragments for screening and subsequent 
selection of homologues of an MCT protein. In one embodiment, a library of coding 
sequence fragments can be generated by treating a double stranded PCR fragment of an 
MCT coding sequence with a nuclease under conditions wherein nicking occurs only 

1 5 about once per molecule, denaturing the double stranded DNA, renaturing the DNA to 
form double stranded DNA which can include sense/antisense pairs from different 
nicked products, removing single stranded portions from reformed duplexes by 
treatment with S 1 nuclease, and ligating the resulting fragment library into an expression 
vector. By this method, an expression library can be derived which encodes N-terminal, 

20 C-terminal and internal fragments of various sizes of the MCT protein. 

Several techniques are known in the art for screening gene products of 
combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of 

25 MCT homologues. The most widely used techniques, which are amenable to high 
through-put analysis, for screening large gene libraries typically include cloning the 
gene library into replicable expression vectors, transforming appropriate cells with the 
resulting library of vectors, and expressing the combinatorial genes under conditions in 
which detection of a desired activity facilitates isolation of the vector encoding the gene 

30 whose product was detected. Recursive ensemble mutagenesis (REM), a new technique 
which enhances the frequency of functional mutants in the libraries, can be used in 
combination with the screening assays to identify MCT homologues (Arkin and 
Yourvan (1992) PNAS £9:781 1-7815; Delgrave et al (1993) Protein Engineering 
6(3):327-331). 

35 In another embodiment, cell based assays can be exploited to analyze a 

variegated MCT library, using methods well known in the art. 
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D. Uses and Methods of the Invention 

The nucleic acid molecules, proteins, protein homologues, fusion proteins, 
primers, vectors, and host cells described herein can be used in one or more of the 
following methods: identification of C glutamicum and related organisms; mapping of 
genomes of organisms related to C glutamicum; identification and localization of C 
glutamicum sequences of interest; evolutionary studies; determination of MCT protein 
regions required for function; modulation of an MCT protein activity; modulation of the 
metabolism of one or more cell membrane components; modulation of the 
transmembrane transport of one or more compounds; and modulation of cellular 
production of a desired compound, such as a fine chemical. 

The MCT nucleic acid molecules of the invention have a variety of uses. First, 
they may be used to identify an organism as being Corynebacterium glutamicum or a 
close relative thereof Also, they may be used to identify the presence of C glutamicum 
or a relative thereof in a mixed population of microorganisms. The invention provides 
the nucleic acid sequences of a number of C glutamicum genes; by probing the 
extracted genomic DNA of a culture of a unique or mixed population of microorganisms 
under stringent conditions with a probe spanning a region of a C. glutamicum gene 
which is unique to this organism, one can ascertain whether this organism is present. 

Although Corynebacterium glutamicum itself is nonpathogenic, it is related to 
pathogenic species, such as Corynebacterium diphtherial Corynebacterium diphtheriae 
is the causative agent of diphtheria, a rapidly developing, acute, febrile infection which 
involves both local and systemic pathology. In this disease, a local lesion develops in 
the upper respiratory tract and involves necrotic injury to epithelial cells; the bacilli 
secrete toxin which is disseminated through this lesion to distal susceptible tissues of the 
body. Degenerative changes brought about by the inhibition of protein synthesis in 
these tissues, which include heart, muscle, peripheral nerves, adrenals, kidneys, liver and 
spleen, result in the systemic pathology of the disease. Diphtheria continues to have 
high incidence in many parts of the world, including Africa, Asia, Eastern Europe and 
the independent states of the former Soviet Union. An ongoing epidemic of diphtheria 
in the latter two regions has resulted in at least 5,000 deaths since 1990. 
In one embodiment, the invention provides a method of identifying the presence or 
activity of Cornyebacterium diphtheriae in a subject. This method includes detection of 
one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. C glutamicum and 
C. diphtheriae are related bacteria, and many of the nucleic acid and protein molecules 
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in C. glutamicum are homologous to C diphtheriae nucleic acid and protein molecules, 
and can therefore be used to detect C. diphtheriae in a subject. 

The nucleic acid and protein molecules of the invention may also serve as 
markers for specific regions of the genome. This has utility not only in the mapping of 
5 the genome, but also for functional studies of C glutamicum proteins. For example, to 
identify the region of the genome to which a particular C glutamicum DNA-binding 
protein binds, the C. glutamicum genome could be digested, and the fragments incubated 
with the DNA-binding protein. Those which bind the protein may be additionally probed 
with the nucleic acid molecules of the invention, preferably with readily detectable 

10 labels; binding of such a nucleic acid molecule to the genome fragment enables the 

localization of the fragment to the genome map of C. glutamicum, and, when performed 
multiple times with different enzymes, facilitates a rapid determination of the nucleic 
acid sequence to which the protein binds. Further, the nucleic acid molecules of the 
invention may be sufficiently homologous to the sequences of related species such that 

15 these nucleic acid molecules may serve as markers for the construction of a genomic 
map in related bacteria, such as Brevibacterium lactofermentum. 

The MCT nucleic acid molecules of the invention are also useful for 
evolutionary and protein structural studies. The metabolic and transport processes in 
which the molecules of the invention participate are utilized by a wide variety of 

20 prokaryotic and eukaryotic cells; by comparing the sequences of the nucleic acid 
molecules of the present invention to those encoding similar enzymes from other 
organisms, the evolutionary relatedness of the organisms can be assessed. Similarly, 
such a comparison permits an assessment of which regions of the sequence are 
conserved and which are not, which may aid in determining those regions of the protein 

25 which are essential for the functioning of the enzyme. This type of determination is of 
value for protein engineering studies and may give an indication of what the protein can 
tolerate in terms of mutagenesis without losing function. 

Manipulation of the MCT nucleic acid molecules of the invention may result in 
the production of MCT proteins having functional differences from the wild-type MCT 

30 proteins. These proteins may be improved in efficiency or activity, may be present in 
greater numbers in the cell than is usual, or may be decreased in efficiency or activity. 

The invention provides methods for screening molecules which modulate the 
activity of an MCT protein, either by interacting with the protein itself or a substrate or 
binding partner of the MCT protein, or by modulating the transcription or translation of 

35 an MCT nucleic acid molecule of the invention. In such methods, a microorganism 

expressing one or more MCT proteins of the invention is contacted with one or more test 
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compounds, and the effect of each test compound on the activity or level of expression 
of the MCT protein is assessed. 

There are a number of mechanisms by which the alteration of an MCT protein of 
the invention may directly affect the yield, production, and/or efficiency of production 
5 of a fine chemical from a C glutamicum strain incorporating such an altered protein. 
Recovery of fine chemical compounds from large-scale cultures of C glutamicum is 
significantly improved if C. glutamicum secretes the desired compounds, since such 
compounds may be readily purified from the culture medium (as opposed to extracted 
from the mass of C glutamicum cells). By either increasing the number or the activity 

10 of transporter molecules which export fine chemicals from the cell, it may be possible to 
increase the amount of the produced fine chemical which is present in the extracellular 
medium, thus permitting greater ease of harvesting and purification. Conversely, in 
order to efficiently overproduce one or more fine chemicals, increased amounts of the 
cofactors, precursor molecules, and intermediate compounds for the appropriate 

1 5 biosynthetic pathways are required. Therefore, by increasing the number and/or activity 
of transporter proteins involved in the import of nutrients, such as carbon sources (/. e. , 
sugars), nitrogen sources (i e, , amino acids, ammonium salts), phosphate, and sulfur, it 
may be possible to improve the production of a fine chemical, due to the removal of any 
nutrient supply limitations on the biosynthetic process. Further, fatty acids and lipids 

20 are themselves desirable fine chemicals, so by optimizing the activity or increasing the 
number of one or more MCT proteins of the invention which participate in the 
biosynthesis of these compounds, or by impairing the activity of one or more MCT 
proteins which are involved in the degradation of these compounds, it may be possible 
to increase the yield, production, and/or efficiency of production of fatty acid and lipid 

25 molecules from C. glutamicum. 

The engineering of one or more MCT genes of the invention may also result in 
MCT proteins having altered activities which indirectly impact the production of one or 
more desired fine chemicals from C .glutamicum. For example, the normal biochemical 
processes of metabolism result in the production of a variety of waste products (e.g., 

30 hydrogen peroxide and other reactive oxygen species) which may actively interfere with 
these same metabolic processes (for example, peroxynitrite is known to nitrate tyrosine 
side chains, thereby inactivating some enzymes having tyrosine in the active site 
(Groves, J.T. (1999) Curr. Opin. Chem. Biol. 3(2): 226-235). While these waste 
products are typically excreted, the C. glutamicum strains utilized for large-scale 

35 fermentative production are optimized for the overproduction of one or more fine 

chemicals, and thus may produce more waste products than is typical for a wild-type C. 
glutamicum. By optimizing the activity of one or more MCT proteins of the invention 
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which are involved in the export of waste molecules, it may be possible to improve the 
viability of the cell and to maintain efficient metabolic activity. Also, the presence of 
high intracellular levels of the desired fine chemical may actually be toxic to^the cell, so 
by increasing the ability of the cell to secrete these compounds, one may improve the 
5 viability of the cell. 

Further, the MCT proteins of the invention may be manipulated such that the 
relative amounts of various lipid and fatty acid molecules produced are altered. This 
may have a profound effect on the lipid composition of the membrane of the cell. Since 
each type of lipid has different physical properties, an alteration in the lipid composition 

10 of a membrane may significantly alter membrane fluidity. Changes in membrane fluidity 
can impact the transport of molecules across the membrane, which, as previously 
explicated, may modify the export of waste products or the produced fine chemical or 
the import of necessary nutrients. Such membrane fluidity changes may also profoundly 
affect the integrity of the cell; cells with relatively weaker membranes are more 

1 5 vulnerable in the large-scale fermentor environment to mechanical stresses which may 
damage or kill the cell. By manipulating MCT proteins involved in the production of 
fatty acids and lipids for membrane construction such that the resulting membrane has a 
membrane composition more amenable to the environmental conditions extant in the 
cultures utilized to produce fine chemicals, a greater proportion of the C. glutamicum 

20 cells should survive and multiply. Greater numbers of C. glutamicum cells in a culture 
should translate into greater yields, production, or efficiency of production of the fine 
chemical from the culture. 

The aforementioned mutagenesis strategies for MCT proteins to result in 
increased yields of a fine chemical from C. glutamicum are not meant to be limiting; 

25 variations on these strategies will be readily apparent to one of ordinary skill in the art. 
Using such strategies, and incorporating the mechanisms disclosed herein, the nucleic 
acid and protein molecules of the invention may be utilized to generate C glutamicum 
or related strains of bacteria expressing mutated MCT nucleiq acid and protein 
molecules such that the yield, production, and/or efficiency of production of a desired 

30 compound is improved. This desired compound may be any natural product of C. 
glutamicum, which includes the final products of biosynthesis pathways and 
intermediates of naturally-occurring metabolic pathways, as well as molecules which do 
not naturally occur in the metabolism of C glutamicum, but which are produced by a C. 
glutamicum strain of the invention. 
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This invention is further illustrated by the following examples which should not 
be construed as limiting. The contents of all references, patent applications, patents, 
published patent applications, Tables, Appendices, and the sequence listing cited 
throughout this application are hereby incorporated by reference. 

5 

Exemplification 

Example 1: Preparation of total genomic DNA of Corynebacterium glutamicum 
ATCC 13032 

10 A culture of Corynebacterium glutamicum (ATCC 13032) was grown overnight 

at 30°C with vigorous shaking in BHI medium (Difco). The cells were harvested by 
centrifugation, the supernatant was discarded and the cells were resuspended in 5 ml 
buffer-I (5% of the original volume of the culture — all indicated volumes have been 
calculated for 100 ml of culture volume). Composition of buffer-I: 140.34 g/1 sucrose, 

15 2.46 g/1 MgS0 4 x 7H 2 0, 1 0 ml/1 KH 2 P0 4 solution (1 00 g/1, adjusted to pH 6.7 with 
KOH), 50 ml/1 M12 concentrate (10 g/1 (NH 4 ) 2 S0 4 , 1 g/1 NaCl, 2 g/1 MgS0 4 x 7H 2 0, 
0.2 g/1 CaCl 2 , 0.5 g/1 yeast extract (Difco), 10 ml/1 trace-elements-mix (200 mg/1 FeS0 4 
x H 2 0, 10 mg/1 ZnS0 4 x 7 H 2 0, 3 mg/1 MnCl 2 x 4 H 2 0, 30 mg/1 H 3 B0 3 20 mg/1 CoCl 2 x 
6 H 2 0, 1 mg/1 NiCl 2 x 6 H 2 0, 3 mg/1 Na 2 Mo0 4 x 2 H 2 0, 500 mg/1 complexing agent 

20 (EDTA or critic acid), 100 ml/1 vitamins-mix (0.2 mg/1 biotin, 0.2 mg/1 folic acid, 20 
mg/1 p-amino benzoic acid, 20 mg/1 riboflavin, 40 mg/1 ca-panthothenate, 140 mg/1 
nicotinic acid, 40 mg/1 pyridoxole hydrochloride, 200 mg/1 myo-inositol). Lysozyme 
was added to the suspension to a final concentration of 2.5 mg/ml. After an 
approximately 4 h incubation at 37°C, the cell wall was degraded and the resulting 

25 protoplasts are harvested by centrifugation. The pellet was washed once with 5 ml 
buffer-I and once with 5 ml TE-buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8). The 
pellet was resuspended in 4 ml TE-buffer and 0.5 ml SDS solution (10%) and 0.5 ml 
NaCl solution (5 M) are added. After adding of proteinase K to a final concentration of 
200 ^g/ml, the suspension is incubated for ca.18 h at 37°C. The DNA was purified by 

30 extraction with phenol, phenol-chloroform-isoamylalcohol and chloroform- 

isoamylalcohol using standard procedures. Then, the DNA was precipitated by adding 
1/50 volume of 3 M sodium acetate and 2 volumes of ethanol, followed by a 30 min 
incubation at -20°C and a 30 min centrifugation at 12,000 rpm in a high speed centrifuge 
using a SS34 rotor (Sorvall). The DNA was dissolved in 1 ml TE-buffer containing 20 

35 \ig/m\ RNaseA and dialysed at 4°C against 1000 ml TE-buffer for at least 3 hours. 
During this time, the buffer was exchanged 3 times. To aliquots of 0.4 ml of the 
dialysed DNA solution, 0.4 ml of 2 M LiCl and 0.8 ml of ethanol are added. After a 30 
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min incubation at -20°C, the DNA was collected by centrifugation (13,000 rpm, Biofage 
Fresco, Heraeus, Hanau, Germany). The DNA pellet was dissolved in TE-buffer. DNA 
prepared by this procedure could be used for all purposes, including southern blotting or 
construction of genomic libraries. 

5 

Example 2: Construction of genomic libraries in Escherichia coli of Corynebacterium 
glutamicum ATCC13032. 

Using DNA prepared as described in Example 1 , cosmid and plasmid libraries were 
constructed according to known and well established methods (see e.g., Sambrook, J. et al 
10 (1989) "Molecular Cloning : A Laboratory Manual", Cold Spring Harbor Laboratory Press, 
or Ausubel, F.M. et al (1994) "Current Protocols in Molecular Biology", John Wiley & 
Sons.) 

Any plasmid or cosmid could be used. Of particular use were the plasmids pBR322 
(Sutcliffe, J.G. (1979) Proc. Natl. Acad. Set USA, 75:3737-3741); pACYC177 (Change & 
15 Cohen (1978) J. Bacteriol 134:1 141-1 156), plasmids of the pBS series (pBSSK+, pBSSK- and 
others; Stratagene, LaJolla, USA), or cosmids as SuperCosl (Stratagene, LaJolla, USA) or 
Lorist6 (Gibson, T.J., Rosenthal A. and Waterson, R.H. (1987) Gene 53:283-286. Gene libraries 
specifically for use in C. glutamicum may be constructed using plasmid pSL109 (Lee, H.-S. and 
A. J. Sinskey (1994)./ Microbiol Biotechnol 4: 256-263). 

20 

Example 3: DNA Sequencing and Computational Functional Analysis 

Genomic libraries as described in Example 2 were used for DNA sequencing 
according to standard methods, in particular by the chain termination method using 
ABI377 sequencing machines (see e.g., Fleischman, R.D. et al (1995) "Whole-genome 
25 Random Sequencing and Assembly of Haemophilus Influenzae Rd., Science, 269:496- 
512). Sequencing primers with the following nucleotide sequences were used: 5 ? - 
GGAAACAGTATGACC ATG-3 ' or 5 ' -GTAAAACGACGGCC AGT-3 ' . 

Example 4: In vivo Mutagenesis 

30 In vivo mutagenesis of Corynebacterium glutamicum can be performed by passage of 

plasmid (or other vector) DNA through E. coli or other microorganisms (e.g. Bacillus spp. or 
yeasts such as Saccharomyces cerevisiae) which are impaired in their capabilities to maintain 
the integrity of their genetic information. Typical mutator strains have mutations in the genes 
for the DNA repair system (e.g., mutHLS, mutD, mutT, etc.; for reference, see Rupp ? W.D. 

35 (1996) DNA repair mechanisms, in: Escherichia coli and Salmonella, p. 2277-2294, ASM: 

Washington.) Such strains are well known to those of ordinary skill in the art. The use of such 
strains is illustrated, for example, in Greener, A. and Callahan, M. (1994) Strategies 7: 32-34. 
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Example 5: DNA Transfer Between Escherichia coli and Corynebacterium 
glutamicum 

Several Corynebacterium and Brevibacterium species contain endogenous 
5 plasmids (as e.g., pHM1519 or pBLl) which replicate autonomously (for review see, e.g., 
Martin, J.R et al (1987) Biotechnology \ 5:137-146). Shuttle vectors for Escherichia coli 
and Corynebacterium glutamicum can be readily constructed by using standard vectors for 
E. coli (Sambrook, J. et al (1989), "Molecular Cloning: A Laboratory Manual", Cold 
Spring Harbor Laboratory Press or Ausubel, P.M. et al. (1994) "Current Protocols in 

10 Molecular Biology", John Wiley & Sons) to which a origin or replication for and a 

suitable marker from Corynebacterium glutamicum is added. Such origins of replication 
are preferably taken from endogenous plasmids isolated from Corynebacterium and 
Brevibacterium species. Of particular use as transformation markers for these species are 
genes for kanamycin resistance (such as those derived from the Tn5 or Tn903 

15 transposons) or chloramphenicol (Winnacker, E.L. (1987) "From Genes to Clones — 

Introduction to Gene Technology, VCH, Weinheim). There are numerous examples in the 
literature of the construction of a wide variety of shuttle vectors which replicate in both E. 
coli and C glutamicum, and which can be used for several purposes, including gene over- 
expression (for reference, see e.g., Yoshihama, M. et al. (1985) J. BacterioL 162:591-597, 

20 Martin J.F. et al (1987) Biotechnology, 5:137-146 and Eikmanns, B J. et al (1991) Gene, 
102:93-98). 

Using standard methods, it is possible to clone a gene of interest into one of the shuttle 
vectors described above and to introduce such a hybrid vectors into strains of 
Corynebacterium glutamicum. Transformation of C glutamicum can be achieved by 

25 protoplast transformation (Kastsumata, R. et al (1 984) J. BacterioL 1 59306-3 1 1), 
electroporation (Liebl, E. et al (1989) FEMS Microbiol Letters, 53:399-303) and in 
cases where special vectors are used, also by conjugation (as described e.g. in Schafer, 
A et al (1990) J. BacterioL 172:1663-1666). It is also possible to transfer the shuttle 
vectors for C glutamicum to E. coli by preparing plasmid DNA from G glutamicum 

30 (using standard methods well-known in the art) and transforming it into E. coli. This 
transformation step can be performed using standard methods, but it is advantageous to 
use an Mcr-deficient E. coli strain, such as NM522 (Gough & Murray (1983) J. Mol 
Biol. 166:1-19), 

Genes may be overexpressed in C. glutamicum strains using plasmids which 
35 comprise pCGl (U.S. Patent No. 4,617,267) or fragments thereof, and optionally the 
gene for kanamycin resistance from TN903 (Grindley, N.D. and Joyce, CM. (1980) 
Proc. Natl Acad. Set USA 77(12): 7176-7180). In addition, genes may be 
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overexpressed in C. glutamicum strains using plasmid pSL109 (Lee, H.-S. and A. J. 
Sinskey (1994) J. Microbiol Biotechnol 4: 256-263). 

Aside from the use of replicative plasmids, gene overexpression can also be 
achieved by integration into the genome. Genomic integration in C glutamicum or other 
5 Corynebacterium or Brevibacterium species may be accomplished by well-known 
methods, such as homologous recombination with genomic region(s), restriction 
endonuclease mediated integration (REMI) (see, e.g., DE Patent 19823834), or through 
the use of transposons. It is also possible to modulate the activity of a gene of interest by 
modifying the regulatory regions (e.g., a promoter, a repressor, and/or an enhancer) by 

10 sequence modification, insertion, or deletion using site-directed methods (such as 
homologous recombination) or methods based on random events (such as transposon 
mutagenesis or REMI). Nucleic acid sequences which function as transcriptional 
terminators may also be inserted 3' to the coding region of one or more genes of the 
invention; such terminators are well-known in the art and are described, for example, in 

1 5 Winnacker, E.L. (1987) From Genes to Clones - Introduction to Gene Technology. VCH: 
Weinheim. 

Example 6: Assessment of the Expression of the Mutant Protein 

Observations of the activity of a mutated protein in a transformed host cell rely on 

20 the fact that the mutant protein is expressed in a similar fashion and in a similar quantity 
to that of the wild-type protein. A useful method to ascertain the level of transcription of 
the mutant gene (an indicator of the amount of mRNA available for translation to the gene 
product) is to perform a Northern blot (for reference see, for example, Ausubel et al 
(1988) Current Protocols in Molecular Biology, Wiley: New York), in which a primer 

25 designed to bind to the gene of interest is labeled with a detectable tag (usually radioactive 
or chemiluminescent), such that when the total RNA of a culture of the organism is 
extracted, run on gel, transferred to a stable matrix and incubated with this probe, the 
binding and quantity of binding of the probe indicates the presence and also the quantity 
of mRNA for this gene. This information is evidence of the degree of transcription of the 

30 mutant gene. Total cellular RNA can be prepared from Corynebacterium glutamicum by 
several methods, all well-known in the art, such as that described in Bormann, E.R. et al 
(1992) Mol Microbiol 6: 317-326. 

To assess the presence or relative quantity of protein translated from this mRNA, 
standard techniques, such as a Western blot, may be employed (see, for example, Ausubel 

35 et al (1 988) Current Protocols in Molecular Biology, Wiley: New York). In this process, 
total cellular proteins are extracted, separated by gel electrophoresis, transferred to a 
matrix such as nitrocellulose, and incubated with a probe, such as an antibody, which 
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specifically binds to the desired protein. This probe is generally tagged with a 
chemiluminescent or colorimetric label which may be readily detected. The presence and 
quantity of label observed indicates the presence and quantity of the desired mutant 
protein present in the cell. 

5 

Example 7: Growth of Genetically Modified Corynebacterium glutamicum — Media 
and Culture Conditions 

Genetically modified Corynebacteria are cultured in synthetic or natural growth 
media. A number of different growth media for Corynebacteria are both well-known and 

10 readily available (Lieb et al (1989) Appl Microbiol BiotechnoL, 32:205-210; von der 
Osten et al (1998) Biotechnology Letters, 1 1:11-16; Patent DE 4,120,867; Liebl (1992) 
"The Genus Corynebacterium, in: The Procaryotes, Volume II, Balows, A. et al, eds. 
Springer-Verlag). These media consist of one or more carbon sources, nitrogen sources, 
inorganic salts, vitamins and trace elements. Preferred carbon sources are sugars, such as 

1 5 mono-, di-, or polysaccharides. For example, glucose, fructose, mannose, galactose, 

ribose, sorbose, ribulose, lactose, maltose, sucrose, raffinose, starch or cellulose serve as 
very good carbon sources. It is also possible to supply sugar to the media via complex 
compounds such as molasses or other by-products from sugar refinement. It can also be 
advantageous to supply mixtures of different carbon sources. Other possible carbon 

20 sources are alcohols and organic acids, such as methanol, ethanol, acetic acid or lactic 

acid. Nitrogen sources are usually organic or inorganic nitrogen compounds, or materials 
which contain these compounds. Exemplary nitrogen sources include ammonia gas or 
ammonia salts, such as NH 4 C1 or (NH 4 ) 2 S0 4 , NH 4 OH, nitrates, urea, amino acids or 
complex nitrogen sources like corn steep liquor, soy bean flour, soy bean protein, yeast 

25 extract, meat extract and others. 

Inorganic salt compounds which may be included in the media include the 
chloride-, phosphorous- or sulfate- salts of calcium, magnesium, sodium, cobalt, 
molybdenum, potassium, manganese, zinc, copper and iron. Chelating compounds can be 
added to the medium to keep the metal ions in solution. Particularly useful chelating 

30 compounds include dihydroxyphenols, like catechol or protocatechuate, or organic acids, 
such as citric acid. It is typical for the media to also contain other growth factors, such as 
vitamins or growth promoters, examples of which include biotin, riboflavin, thiamin, folic 
acid, nicotinic acid, pantothenate and pyridoxin. Growth factors and salts frequently 
originate from complex media components such as yeast extract, molasses, corn steep 

35 liquor and others. The exact composition of the media compounds depends strongly on 
the immediate experiment and is individually decided for each specific case. Information 
about media optimization is available in the textbook "Applied Microbiol. Physiology, A 
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Practical Approach (eds. P.M. Rhodes, P.F. Stanbury, IRL Press (1997) pp. 53-73, ISBN 0 
19 963577 3). It is also possible to select growth media from commercial suppliers, like 
standard 1 (Merck) or BHI (grain heart infusion, DIFCO) or others. 

All medium components are sterilized, either by heat (20 minutes at 1 .5 bar and 
5 12TC) or by sterile filtration. The components can either be sterilized together or, if 
necessary, separately. All media components can be present at the beginning of growth, 
or they can optionally be added continuously or batchwise. 

Culture conditions are defined separately for each experiment. The temperature 
should be in a range between 15°C and 45°C. The temperature can be kept constant or can 

10 be altered during the experiment. The pH of the medium should be in the range of 5 to 
8.5, preferably around 7.0, and can be maintained by the addition of buffers to the media. 
An exemplary buffer for this purpose is a potassium phosphate buffer. Synthetic buffers 
such as MOPS, HEPES, ACES and others can alternatively or simultaneously be used. It 
is also possible to maintain a constant culture pH through the addition of NaOH or 

1 5 NH 4 OH during growth. If complex medium components such as yeast extract are utilized, 
the necessity for additional buffers may be reduced, due to the fact that many complex 
compounds have high buffer capacities. If a fermentor is utilized for culturing the micro- 
. organisms, the pH can also be controlled using gaseous ammonia. 

The incubation time is usually in a range from several hours to several days. This 

20 time is selected in order to permit the maximal amount of product to accumulate in the 

broth. The disclosed growth experiments can be carried out in a variety of vessels, such as 
micro titer plates, glass tubes, glass flasks or glass or metal fermentors of different sizes. 
For screening a large number of clones, the microorganisms should be cultured in 
microtiter plates, glass tubes or shake flasks, either with or without baffles. Preferably 

25 100 ml shake flasks are used, filled with 10% (by volume) of the required growth 
medium. The flasks should be shaken on a rotary shaker (amplitude 25 mm) using a 
speed-range of 1 00 - 300 rpm. Evaporation losses can be diminished by the maintenance 
of a humid atmosphere; alternatively, a mathematical correction for evaporation losses 
should be performed. 

30 If genetically modified clones are tested, an unmodified control clone or a control 

clone containing the basic plasmid without any insert should also be tested. The medium 
is inoculated to an OD 6 oo of O.S - 1.5 using cells grown on agar plates, such as CM plates 
(10 g/1 glucose, 2,5 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat 
extract, 22 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat extract, 

35 22 g/1 agar, pH 6.8 with 2M NaOH) that had been incubated at 30°C. Inoculation of the 
media is accomplished by either introduction of a saline suspension of C. glutamicum cells 
from CM plates or addition of a liquid preculture of this bacterium. 



ATTORNEY DOCKET NO.: BGI-131CP 



-54- 

Example 8 -In vitro Analysis of the Function of Mutant Proteins 

The determination of activities and kinetic parameters of enzymes is well 
established in the art. Experiments to determine the activity of any given altered 
enzyme must be tailored to the specific activity of the wild-type enzyme, which is well 
5 within the ability of one of ordinary skill in the art. Overviews about enzymes in 
general, as well as specific details concerning structure, kinetics, principles, methods, 
applications and examples for the determination of many enzyme activities may be 
found, for example, in the following references: Dixon, M., and Webb, E.C., (1979) 
Enzymes. Longmans: London; Fersht, (1985) Enzyme Structure and Mechanism. 

10 Freeman: New York; Walsh, (1979) Enzymatic Reaction Mechanisms. Freeman: San 
Francisco; Price, N.C., Stevens, L. (1982) Fundamentals of Enzymology. Oxford Univ. 
Press: Oxford; Boyer, P.D., ed. (1983) The Enzymes, 3 rd ed. Academic Press: New 
York; Bisswanger, H., (1994) Enzymkinetik, 2 nd ed. VCH: Weinheim (ISBN 
3527300325); Bergmeyer, H.U., Bergmeyer, J., Grafll, M., eds. (1983-1986) Methods of 

15 Enzymatic Analysis, 3 rd ed., vol. I-XII, Verlag Chemie: Weinheim; and Ullmann's 

Encyclopedia of Industrial Chemistry (1987) vol. A9, "Enzymes". VCH: Weinheim, p. 
352-363. 

The activity of proteins which bind to DNA can be measured by several well- 
established methods, such as DNA band-shift assays (also called gel retardation assays). 

20 The effect of such proteins on the expression of other molecules can be measured using 
reporter gene assays (such as that described in Kolmar, H. et al (1995) EMBO J. 14: 
3895-3904 and references cited therein). Reporter gene test systems are well known and 
established for applications in both pro- and eukaryotic cells, using enzymes such as 
beta-galactosidase, green fluorescent protein, and several others. 

25 The determination of activity of membrane-transport proteins can be performed 

according to techniques such as those described in Gennis, R.B. (1989) "Pores, 
Channels and Transporters", in Biomembranes, Molecular Structure and Function, 
Springer: Heidelberg, p. 85-137; 199-234; and 270-322. 

30 Example 9: Analysis of Impact of Mutant Protein on the Production of the Desired 
Product 

The effect of the genetic modification in C glutamicum on production of a 
desired compound (such as an amino acid) can be assessed by growing the modified 
microorganism under suitable conditions (such as those described above) and analyzing 
35 the medium and/or the cellular component for increased production of the desired 
product {i.e., an amino acid). Such analysis techniques are well known to one of 
ordinary skill in the art, and include spectroscopy, thin layer chromatography, staining 
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methods of various kinds, enzymatic and microbiological methods, and analytical 
chromatography such as high performance liquid chromatography (see, for example, 
Ullman, Encyclopedia of Industrial Chemistry, vol. A2, p. 89-90 and p. 443-613, VCH: 
Weinheim (1985); Fallon, A. et al 9 (1987) "Applications of HPLC in Biochemistry" in: 
5 Laboratory Techniques in Biochemistry and Molecular Biology, vol. 17; Rehm et at 
(1993) Biotechnology, vol. 3, Chapter III: "Product recovery and purification", page 
469-714, VCH: Weinheim; Belter, P.A. et al (1988) Bioseparations: downstream 
processing for biotechnology, John Wiley and Sons; Kennedy, J.F. and Cabral, J.M.S. 
(1992) Recovery processes for biological materials, John Wiley and Sons; Shaeiwitz, 
10 J.A. and Henry, J.D. (1988) Biochemical separations, in: Ulmann's Encyclopedia of 
Industrial Chemistry, vol. B3, Chapter 11, page 1-27, VCH: Weinheim; and Dechow, 
FJ. (1989) Separation and purification techniques in biotechnology, Noyes 
Publications.) 

In addition to the measurement of the final product of fermentation, it is also 
1 5 possible to analyze other components of the metabolic pathways utilized for the 
production of the desired compound, such as intermediates and side-products, to 
determine the overall efficiency of production of the compound. Analysis methods 
include measurements of nutrient levels in the medium (e.g., sugars, hydrocarbons, 
nitrogen sources, phosphate, and other ions), measurements of biomass composition and 
20 growth, analysis of the production of common metabolites of biosynthetic pathways, and 
measurement of gasses produced during fermentation. Standard methods for these 
measurements are outlined in Applied Microbial Physiology, A Practical Approach, 
P.M. Rhodes and P.F. Stanbury, eds., IRL Press, p. 103-129; 131-163; and 165-192 
(ISBN: 0199635773) and references cited therein. 

25 

Example 10: Purification of the Desired Product from C glutamicum Culture 

Recovery of the desired product from the C. glutamicum cells or supernatant of 
the above-described culture can be performed by various methods well known in the art. 
If the desired product is not secreted from the cells, the cells can be harvested from the 

30 culture by low-speed centrifiigation, the cells can be lysed by standard techniques, such 
as mechanical force or sonication. The cellular debris is removed by centrifiigation, and 
the supernatant fraction containing the soluble proteins is retained for further 
purification of the desired compound. If the product is secreted from the C glutamicum 
cells, then the cells are removed from the culture by low-speed centrifiigation, and the 

35 supernate fraction is retained for further purification. 

The supernatant fraction from either purification method is subjected to 
chromatography with a suitable resin, in which the desired molecule is either retained on 
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a chromatography resin while many of the impurities in the sample are not, or where the 
impurities are retained by the resin while the sample is not. Such chromatography steps 
may be repeated as necessary, using the same or different chromatography resins. One 
of ordinary skill in the art would be well- versed in the selection of appropriate 
5 chromatography resins and in their most efficacious application for a particular molecule 
to be purified. The purified product may be concentrated by filtration or ultrafiltration, 
and stored at a temperature at which the stability of the product is maximized. 

There are a wide array of purification methods known to the art and the 
preceding method of purification is not meant to be limiting. Such purification 

10 techniques are described, for example, in Bailey, J.E. & Ollis, D.F. Biochemical 
Engineering Fundamentals, McGraw-Hill: New York (1986). 

The identity and purity of the isolated compounds may be assessed by techniques 
standard in the art. These include high-performance liquid chromatography (HPLC), 
spectroscopic methods, staining methods, thin layer chromatography, NIRS, enzymatic 

15 assay, or microbiologically. Such analysis methods are reviewed in: Patek et al (1994) 
Appl Environ. Microbiol. 60: 133-140; Malakhova et al (1996) Biotekhnologiya 11: 27- 
32; and Schmidt et al (1998) Bioprocess Engineer. 19: 67-70. Ulmann's Encyclopedia 
of Industrial Chemistry, (1996) vol. A27, VCH: Weinheim, p. 89-90, p. 521-540, p. 540- 
547, p. 559-566, 575-581 and p. 581-587; Michal, G. (1999) Biochemical Pathways: An 

20 Atlas of Biochemistry and Molecular Biology, John Wiley and Sons; Fallon, A. et al 
(1987) Applications of HPLC in Biochemistry in: Laboratory Techniques in 
Biochemistry and Molecular Biology, vol. 17. 

Example 11: Analysis of the Gene Sequences of the Invention 

25 The comparison of sequences and determination of percent homology between 

two sequences are art-known techniques, and can be accomplished using a mathematical 
algorithm, such as the algorithm of Karlin and Altschul (1990) Proc. Natl Acad. Set 
USA 87:2264-68, modified as in Karlin and Altschul (1993) Proc. Natl Acad. Sci. USA 
90:5873-77. Such an algorithm is incorporated into the NBLAST and XBLAST 

30 programs (version 2.0) of Altschul, et al (1990) J. Mol Biol 215:403-10. BLAST 
nucleotide searches can be performed with the NBLAST program, score = 100, 
wordlength = 12 to obtain nucleotide sequences homologous to MCT nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the 
XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences 

35 homologous to MCT protein molecules of the invention. To obtain gapped alignments 
for comparison purposes, Gapped BLAST can be utilized as described in Altschul et al, 
(1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST and Gapped 
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BLAST programs, one of ordinary skill in the art will know how to optimize the 
parameters of the program (e.g., XBLAST and NBLAST) for the specific sequence 
being analyzed. 

Another example of a mathematical algorithm utilized for the comparison of 
5 sequences is the algorithm of Meyers and Miller ((1988) Comput Appl Biosci. 4: 11- 
1 7). Such an algorithm is incorporated into the ALIGN program (version 2.0) which is 
part of the GCG sequence alignment software package. When utilizing the ALIGN 
program for comparing amino acid sequences, a PAM120 weight residue table, a gap 
length penalty of 12, and a gap penalty of 4 can be used. Additional algorithms for 

10 sequence analysis are known in the art, and include ADVANCE and ADAM, described 
in Torelli and Robotti (1994) Comput Appl Biosci 10:3-5; and FASTA, described in 
Pearson and Lipman (1988) P.N.A.S. 85:2444-8. 

The percent homology between two amino acid sequences can also be 
accomplished using the GAP program in the GCG software package (available at 

1 5 http://www.gcg.com), using either a Blosum 62 matrix or a PAM250 matrix, and a gap 
weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. The percent homology 
between two nucleic acid sequences can be accomplished using the GAP program in the 
GCG software package, using standard parameters, such as a gap weight of 50 and a 
length weight of 3. 

20 A comparative analysis of the gene sequences of the invention with those present 

in Genbank has been performed using techniques known in the art (see, e.g., Bexevanis 
and Ouellette, eds. (1998) Bioinformatics: A Practical Guide to the Analysis of Genes 
and Proteins. John Wiley and Sons: New York). The gene sequences of the invention 
were compared to genes present in Genbank in a three-step process. In a first step, a 

25 BLASTN analysis (e.g. , a local alignment analysis) was performed for each of the 

sequences of the invention against the nucleotide sequences present in Genbank, and the 
top 500 hits were retained for further analysis. A subsequent FASTA search (e.g., a 
combined local and global alignment analysis, in which limited regions of the sequences 
are aligned) was performed on these 500 hits. Each gene sequence of the invention was 

30 subsequently globally aligned to each of the top three FASTA hits, using the GAP 

program in the GCG software package (using standard parameters). In order to obtain 
correct results, the length of the sequences extracted from Genbank were adjusted to the 
length of the query sequences by methods well-known in the art. The results of this 
analysis are set forth in Table 4. The resulting data is identical to that which would have 

35 been obtained had a GAP (global) analysis alone been performed on each of the genes of 
the invention in comparison with each of the references in Genbank, but required 
significantly reduced computational time as compared to such a database- wide GAP 
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(global) analysis. Sequences of the invention for which no alignments above the cutoff 
values were obtained are indicated on Table 4 by the absence of alignment information. 
It will further be understood by one of ordinary skill in the art that the GAP alignment 
homology percentages set forth in Table 4 under the heading "% homology (GAP)" are 
5 listed in the European numerical format, wherein a V represents a decimal point. For 
example, a value of "40,345" in this column represents "40.345%". 

Example 12: Construction and Operation of DNA Microarrays 

The sequences of the invention may additionally be used in the construction and 

10 application of DNA microarrays (the design, methodology, and uses of DNA arrays are 
well known in the art, and are described, for example, in Schena, M. et al (1995) 
Science 270: 467-470; Wodicka, L. et al (1997) Nature Biotechnology 15: 1359-1367; 
DeSaizieu, A. et al (1998) Nature Biotechnology 16: 45-48; and DeRisi, J.L. et al 
(1997) Science 278: 680-686). 

1 5 DNA microarrays are solid or flexible supports consisting of nitrocellulose, 

nylon, glass, silicone, or other materials. Nucleic acid molecules may be attached to the 
surface in an ordered manner. After appropriate labeling, other nucleic acids or nucleic 
acid mixtures can be hybridized to the immobilized nucleic acid molecules, and the label 
may be used to monitor and measure the individual signal intensities of the hybridized 

20 molecules at defined regions. This methodology allows the simultaneous quantification 
of the relative or absolute amount of all or selected nucleic acids in the applied nucleic 
acid sample or mixture. DNA microarrays, therefore, permit an analysis of the 
expression of multiple (as many as 6800 or more) nucleic acids in parallel (see, e.g, 
Schena, M. (1996) BioEssays 18(5): 427-431). 

25 The sequences of the invention may be used to design oligonucleotide primers 

which are able to amplify defined regions of one or more C. glutamicum genes by a 
nucleic acid amplification reaction such as the polymerase chain reaction. The choice 
and design of the 5 ? or 3' oligonucleotide primers or of appropriate linkers allows the 
covalent attachment of the resulting PCR products to the surface of a support medium 

30 described above (and also described, for example, Schena, M. et al (1995) Science 270: 
467-470). 

Nucleic acid microarrays may also be constructed by in situ oligonucleotide 
synthesis as described by Wodicka, L. et al (1997) Nature Biotechnology 15: 1359- 
1367. By photolithographic methods, precisely defined regions of the matrix are 
35 exposed to light. Protective groups which are photolabile are thereby activated and 

undergo nucleotide addition, whereas regions that are masked from light do not undergo 
any modification. Subsequent cycles of protection and light activation permit the 
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synthesis of different oligonucleotides at defined positions. Small, defined regions of 
the genes of the invention may be synthesized on microarrays by solid phase 
oligonucleotide synthesis. 

The nucleic acid molecules of the invention present in a sample or mixture of 
5 nucleotides may be hybridized to the microarrays. These nucleic acid molecules can be 
labeled according to standard methods. In brief, nucleic acid molecules (e.g., mRNA 
molecules or DNA molecules) are labeled by the incorporation of isotopically or 
fluorescently labeled nucleotides, e.g., during reverse transcription or DNA synthesis. 
Hybridization of labeled nucleic acids to microarrays is described (e.g., in Schena, M. et 

10 al (1995) supra; Wodicka, L. et al (1997), supra; and DeSaizieu A. et al (1998), 

supra). The detection and quantification of the hybridized molecule are tailored to the 
specific incorporated label. Radioactive labels can be detected, for example, as 
described in Schena, M. et al (1995) supra) and fluorescent labels may be detected, for 
example, by the method of Shalon et al (1996) Genome Research 6: 639-645). 

15 The application of the sequences of the invention to DNA microarray 

technology, as described above, permits comparative analyses of different strains of C. 
glutamicum or other Corynebacteria. For example, studies of inter-strain variations 
based on individual transcript profiles and the identification of genes that are important 
for specific and/or desired strain properties such as pathogenicity, productivity and 

20 stress tolerance are facilitated by nucleic acid array methodologies. Also, comparisons 
of the profile of expression of genes of the invention during the course of a fermentation 
reaction are possible using nucleic acid array technology. 

Example 13: Analysis of the Dynamics of Cellular Protein Populations 
25 (Proteomics) 

The genes, compositions, and methods of the invention may be applied to study 
the interactions and dynamics of populations of proteins, termed 'proteomics'. Protein 
populations of interest include, but are not limited to, the total protein population of C 
glutamicum (e.g., in comparison with the protein populations of other organisms), those 

30 proteins which are active under specific environmental or metabolic conditions (e.g., 
during fermentation, at high or low temperature, or at high or low pH), or those proteins 
which are active during specific phases of growth and development. 

Protein populations can be analyzed by various well-known techniques, such as 
gel electrophoresis. Cellular proteins may be obtained, for example, by lysis or 

35 extraction, and may be separated from one another using a variety of electrophoretic 
techniques. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
separates proteins largely on the basis of their molecular weight. Isoelectric focusing 
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polyacrylamide gel electrophoresis (IEF-PAGE) separates proteins by their isoelectric 
point (which reflects not only the amino acid sequence but also posttranslational 
modifications of the protein). Another, more preferred method of protein analysis is the 
consecutive combination of both IEF-PAGE and SDS-PAGE, known as 2-D-gel 
electrophoresis (described, for example, in Hermann et al (1998) Electrophoresis 19: 
3217-3221; Fountoulakis et al (1998) Electrophoresis 19: 1 193-1202; Langen et al 
(1997) Electrophoresis 18: 1184-1192; Antelmann et al (1997) Electrophoresis 18: 
145 1-1463). Other separation techniques may also be utilized for protein separation, 
such as capillary gel electrophoresis; such techniques are well known in the art. 

Proteins separated by these methodologies can be visualized by standard 
techniques, such as by staining or labeling. Suitable stains are known in the art, and 
include Coomassie Brilliant Blue, silver stain, or fluorescent dyes such as Sypro Ruby 
(Molecular Probes). The inclusion of radioactively labeled amino acids or other protein 
precursors {e.g., 35 S-methionine, 35 S-cysteine, 14 C-labelled amino acids, 1:, N-amino 
acids, 15 NO s or 15 NH 4 + or 13 C-labelled amino acids) in the medium of C glutamicum 
permits the labeling of proteins from these cells prior to their separation. Similarly, 
fluorescent labels may be employed. These labeled proteins can be extracted, isolated 
and separated according to the previously described techniques. 

Proteins visualized by these techniques can be further analyzed by measuring the 
amount of dye or label used. The amount of a given protein can be determined 
quantitatively using, for example, optical methods and can be compared to the amount 
of other proteins in the same gel or in other gels. Comparisons of proteins on gels can 
be made, for example, by optical comparison, by spectroscopy, by image scanning and 
analysis of gels, or through the use of photographic films and screens. Such techniques 
are well-known in the art. 

To determine the identity of any given protein, direct sequencing or other 
standard techniques may be employed. For example, N- and/or C-terminal amino acid 
sequencing (such as Edman degradation) may be used, as may mass spectrometry (in 
particular MALDI or ESI techniques (see, e.g., Langen et al (1997) Electrophoresis 18; 
1 184-1 192)). The protein sequences provided herein can be used for the identification 
of C glutamicum proteins by these techniques. 

The information obtained by these methods can be used to compare patterns of 
protein presence, activity, or modification between different samples from various 
biological conditions (e.g., different organisms, time points of fermentation, media 
conditions, or different biotopes, among others). Data obtained from such experiments 
alone, or in combination with other techniques, can be used for various applications, 
such as to compare the behavior of various organisms in a given (e.g, metabolic) 
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situation, to increase the productivity of strains which produce fine chemicals or to 
increase the efficiency of the production of fine chemicals. 

Equivalents 

Those of ordinary skill in the art will recognize, or will be able to ascertain using 
no more than routine experimentation, many equivalents to the specific embodiments of 
the invention described herein. Such equivalents are intended to be encompassed by the 
following claims. 
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What is claimed: 

1 . An isolated nucleic acid molecule from Corynebacterium glutamicum encoding an 
5 MCT protein, or a portion thereof, provided that the nucleic acid molecule does not 

consist of any of the F-designated genes set forth in Table 1 . 

2. The isolated nucleic acid molecule of claim 1 , wherein said nucleic acid molecule 
10 encodes an MCT protein involved in the production of a fine chemical. 

3. An isolated Corynebacterium glutamicum nucleic acid molecule selected from the 
group consisting of those sequences set forth in Appendix A, or a portion thereof, 
provided that the nucleic acid molecule does not consist of any of the F-designated 

1 5 genes set forth in Table 1 . 

4. An isolated nucleic acid molecule which encodes a polypeptide sequence selected 
from the group consisting of those sequences set forth in Appendix B, provided that 
the nucleic acid molecule does not consist of any of the F-designated genes set forth 

20 in Table 1. 

5. An isolated nucleic acid molecule which encodes a naturally occurring allelic variant 
of a polypeptide selected from the group of amino acid sequences consisting of those 
sequences set forth in Appendix B, provided that the nucleic acid molecule does not 

25 consist of any of the F-designated genes set forth in Table 1. 

6. An isolated nucleic acid molecule comprising a nucleotide sequence which is at least 
50% homologous to a nucleotide sequence selected from the group consisting of 
those sequences set forth in Appendix A, or a portion thereof, provided that the 

30 nucleic acid molecule does not consist of any of the F-designated genes set forth in 
Table L 

1. An isolated nucleic acid molecule comprising a fragment of at least 15 nucleotides 
of a nucleic acid comprising a nucleotide sequence selected from the group 
35 consisting of those sequences set forth in Appendix A, provided that the nucleic acid 
molecule does not consist of any of the F-designated genes set forth in Table 1 . 
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8. An isolated nucleic acid molecule which hybridizes to the nucleic acid molecule of 
any one of claims 1-7 under stringent conditions. 

9. An isolated nucleic acid molecule comprising the nucleic acid molecule of claim 1 

5 or a portion thereof and a nucleotide sequence encoding a heterologous polypeptide. 

1 0. A vector comprising the nucleic acid molecule of claim 1 . 

1 1 . The vector of claim 10, which is an expression vector. 

10 

12. A host cell transfected with the expression vector of claim 1 1 . 

13. The host cell of claim 12, wherein said cell is a microorganism. 

15 14. The host cell of claim 13, wherein said cell belongs to the genus Corynebacterium 
or Brevibacterium. 

15. The host cell of claim 12, wherein the expression of said nucleic acid molecule 
results in the modulation in production of a fine chemical from said cell. 

20 

16. The host cell of claim 15, wherein said fine chemical is selected from the group 
consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 
and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 

25 polyketides, and enzymes. 

17. A method of producing a polypeptide comprising culturing the host cell of claim 12 
in an appropriate culture medium to, thereby, produce the polypeptide. 

30 18. An isolated MCT polypeptide from Corynebacterium glutamicum, or a portion 
thereof. 

19. The polypeptide of claim 18, wherein said polypeptide is involved in the production 
of a fine chemical production. 

35 
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20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of those sequences set forth in Appendix B, provided that the amino acid 
sequence is not encoded by any of the F-designated genes set forth in Table 1 . 

5 21. An isolated polypeptide comprising a naturally occurring allelic variant of a 

polypeptide comprising an amino acid sequence selected from the group consisting 
of those sequences set forth in Appendix B, or a portion thereof, provided that the 
amino acid sequence is not encoded by any of the F-designated genes set forth in 
Table 1. 

10 

22. The isolated polypeptide of claim 18, further comprising heterologous amino acid 
sequences. 

23. An isolated polypeptide which is encoded by a nucleic acid molecule comprising a 
15 nucleotide sequence which is at least 50% homologous to a nucleic acid selected 

from the group consisting of those sequences set forth in Appendix A, provided that 
the nucleic acid molecule does not consist of any of the F-designated nucleic acid 
molecules set forth in Table 1 . 

20 24. An isolated polypeptide comprising an amino acid sequence which is at least 50% 
homologous to an amino acid sequence selected from the group consisting of those 
sequences set forth in Appendix B, provided that the amino acid sequence is not 
encoded by any of the F-designated genes set forth in Table 1 . 

25 25. A method for producing a fine chemical, comprising culturing a cell containing a 
vector of claim 12 such that the fine chemical is produced. 

26. The method of claim 25, wherein said method further comprises the step of 
recovering the fine chemical from said culture. 

30 

27. The method of claim 25, wherein said method further comprises the step of 
transfecting said cell with the vector of claim 1 1 to result in a cell containing said 
vector. 



35 28. 



The method of claim 25, wherein said cell belongs to the genus Corynebacterium or 
Brevibacterium. 
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29. The method of claim 25, wherein said cell is selected from the group consisting of: 
Corynebacterium glutamicum, Corynebacterium herculis, Coryne bacterium, lilium, 
Corynebacterium acetoacidophilum, Corynebacterium acetoglutamicum, 
Corynebacterium acetophilum, Corynebacterium ammoniagenes, Corynebacterium 
fujiokense, Corynebacterium nitrilophilus, Brevibacterium ammoniagenes, 
Brevibacterium butanicum, Brevibacterium divaricatum, Brevibacterium flavum, 
Brevibacterium healii, Brevibacterium ketoglutamicum, Brevibacterium 
ketosoreductum, Brevibacterium lactofermentum, Brevibacterium linens, 
Brevibacterium paraffinolyticum, and those strains set forth in Table 3. 

30. The method of claim 25, wherein expression of the nucleic acid molecule from said 
vector results in modulation of production of said fine chemical. 

31. The method of claim 25, wherein said fine chemical is selected from the group 
consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 
and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 
polyketides, and enzymes. 

32. The method of claim 25, wherein said fine chemical is an amino acid. 

33. The method of claim 32, wherein said amino acid is drawn from the group consisting 
of: lysine, glutamate, glutamine, alanine, aspartate, glycine, serine, threonine, 
methionine, cysteine, valine, leucine, isoleucine, arginine, proline, histidine, 
tyrosine, phenylalanine, and tryptophan. 

34. A method for producing a fine chemical, comprising culturing a cell whose genomic 
DNA has been altered by the inclusion of a nucleic acid molecule of any one of 
claims 1-9. 

35. A method for diagnosing the presence or activity of Corynebacterium 
diphtheriae in a subject, comprising detecting the presence of one or more of the 
sequences set forth in Appendix A or Appendix B in the subject, provided that the 
sequences are not or are not encoded by any of the F-designated sequences set forth in 
Table 1, thereby diagnosing the presence or activity of Corynebacterium diphtheriae in 
the subject. 
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36. A host cell comprising a nucleic acid molecule selected from the group 
consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 
acid molecule is disrupted. 

5 37. A host cell comprising a nucleic acid molecule selected from the group 

consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 
acid molecule comprises one or more nucleic acid modifications from the sequence set 
forth in Appendix A. 

10 38. A host cell comprising a nucleic acid molecule selected from the group 

consisting of the nucleic acid molecules set forth in Appendix A, wherein the regulatory 
region of the nucleic acid molecule is modified relative to the wild-type regulatory 
region of the molecule. 
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COR YNEBACTERIUM GL UTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN MEMBRANE SYNTHESIS AND MEMBRANE TRANSPORT 

Abstract of the Disclosure 

5 

Isolated nucleic acid molecules, designated MCT nucleic acid molecules, which 
encode novel MCT proteins from Corynebacterium glutamicum are described. The 
invention also provides antisense nucleic acid molecules, recombinant expression 
vectors containing MCT nucleic acid molecules, and host cells into which the expression 
1 0 vectors have been introduced. The invention still further provides isolated MCT 

proteins, mutated MCT proteins, fusion proteins, antigenic peptides and methods for the 
improvement of production of a desired compound from G glutamicum based on 
genetic engineering of MCT genes in this organism. 
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described in a printed publication in any country before my invention thereof, or patented or 
described in a printed publication in any country or in public use or on sale in the United States 
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and/or agents to prosecute this application and transact all business in the Patent and 
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SEQUENCE LISTING 

<110> Pompejus, Markus 

Kroger, Burkhard 

Schroder, Hartwig 

Zelder, Oskar 

Haberhauer, Gregor 
<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 

INVOLVED IN MEMBRANE SYNTHESIS AND MEMBRANE 

TRANSPORT 
<130> BGI-131CP 
<140> 

<iil> 

<160> 444 

<210> 1 
<211> 894 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> RXA00775 

<400> 1 

tcatcatcgc tgtcctgaac attggcgcac gaatcatctc cgccaagttc tctgtcaagc 60 

aataataatc tcagaaaata caacaggagt atctaaagcg atg teg aag etc aag 115 

Met Ser Lys Leu Lys 

1 5 

etc aat gat gtc aac ate tac tac ggt gat ttc cac gca gtg cag aac 163 
Leu Asn Asp Val Asn lie Tyr Tyr Gly Asp Phe His Ala Val Gin Asn 
10 15 20 

gtg aac etc gag gtt cct gca cgc tct gtc acc gca ttc ate gga cca 211 
Val Asn Leu Glu Val Pro Ala Arg Ser Val Thr Ala Phe lie Gly Pro 
25 30 35 

tec ggc tgt ggc aag tec aca gtt etc cgc tec ate aat cgt atg cac 259 
Ser Gly Cys Gly Lys Ser Thr Val Leu Arg Ser lie Asn Arg Met His 
40 45 50 

gag gtc acc cca ggt gca tac gtc aag ggc gag ate ctt etc gac ggc 307 
Glu Val Thr Pro Gly Ala Tyr Val Lys Gly Glu lie Leu Leu Asp Gly 
55 60 65 

gag aac ate tac ggc tec aag ate gac cca gtt gca gtc cgt aac acc 355 
Glu Asn lie Tyr Gly Ser Lys lie Asp Pro Val Ala Val Arg Asn Thr 
70 75 80 85 

ate ggc atg gtc ttc cag aag get aac cca ttc cca acc atg tec ate 403 
lie Gly Met Val Phe Gin Lys Ala Asn Pro Phe Pro Thr Met Ser lie 
90 95 100 

gag gac aac gtg gtt gca ggt ctg aag ctt tec ggc gag aag aac aag 451 
Glu Asp Asn Val Val Ala Gly Leu Lys Leu Ser Gly Glu Lys Asn Lys 
105 110 115 



aag aag etc aag gaa gtt get gag aag tct ctt cgt ggc gca aac ctg 



499 
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Lys Lys Leu Lys Glu Val Ala Glu Lys Ser Leu Arg Gly Ala Asn Leu 
120 125 130 

tgg gaa gag gtt aag gat cgt ctg gac aag cca ggc ggc ggc etc tec 547 
Trp Glu Glu Val Lys Asp Arg Leu Asp Lys Pro Gly Gly Gly Leu Ser 
135 140 145 

ggt ggt cag cag cag cgt ctg tgc ate get cgc gcg ate gcg gtt gag 595 
Gly Gly Gin Gin Gin Arg Leu Cys lie Ala Arg Ala lie Ala Val Glu 
150 155 160 165 

cca gaa ate etc etc atg gac gag cct tgc tec gcg ctt gac cca ate 643 
Pro Glu lie Leu Leu Met Asp Glu Pro Cys Ser Ala Leu Asp Pro He 
170 175 180 

tea acc ctg get gtg gag gac ctt ate cac gag ctg aag gaa gag ttc 691 
Ser Thr Leu Ala Val Glu Asp Leu He His Glu Leu Lys Glu Glu Phe 
185 190 195 

acc ate gtc ate gtg acc cac aac atg cag cag get gca cgt gtg tec 739 
Thr He Val He Val Thr His Asn Met Gin Gin Ala Ala Arg Val Ser 
200 205 210 

gat cag acc gcg ttc tac tec ctg gag gcg acc ggt agg cca ggt cgt 787 
Asp Gin Thr Ala Phe Tyr Ser Leu Glu Ala Thr Gly Arg Pro Gly Arg 
215 220 225 

ctg gtt gaa ate gga cct acc aag aag ate ttc gaa aac cca gat cag 835 
Leu Val Glu He Gly Pro Thr Lys Lys He Phe Glu Asn Pro Asp Gin 
230 235 240 245 

aag gaa acc gaa gat tac ate tec ggc cgc ttc gga taaatcgaag 881 
Lys Glu Thr Glu Asp Tyr He Ser Gly Arg Phe Gly 
250 255 

aattaaagee act 894 



<210> 2 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Met Ser Lys Leu Lys Leu Asn Asp Val Asn He Tyr Tyr Gly Asp Phe 
15 10 15 

His Ala Val Gin Asn Val Asn Leu Glu Val Pro Ala Arg Ser Val Thr 
20 25 30 

Ala Phe He Gly Pro Ser Gly Cys Gly Lys Ser Thr Val Leu Arg Ser 
35 40 45 

lie Asn Arg Met His Glu Val Thr Pro Gly Ala Tyr Val Lys Gly Glu 
50 55 60 

He Leu Leu Asp Gly Glu Asn He Tyr Gly Ser Lys He Asp Pro Val 
65 70 75 80 



Ala Val Arg Asn Thr He Gly Met Val Phe Gin Lys Ala Asn Pro Phe 
85 90 95 
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Pro Thr Met Ser He Glu Asp Asn Val Val Ala Gly Leu Lys Leu Ser 
100 105 HO 

Gly Glu Lys Asn Lys Lys Lys Leu Lys Glu Val Ala Glu Lys Ser Leu 
115 120 125 

Arg Gly Ala Asn Leu Trp Glu Glu Val Lys Asp Arg Leu Asp Lys Pro 
130 135 140 

Gly Gly Gly Leu Ser Gly Gly Gin Gin Gin Arg Leu Cys He Ala Arg 
145 150 155 160 

Ala He Ala Val Glu Pro Glu He Leu Leu Met Asp Glu Pro Cys Ser 
165 170 175 

Ala Leu Asp Pro He Ser Thr Leu Ala Val Glu Asp Leu He His Glu 
180 185 190 

Leu Lys Glu Glu Phe Thr He Val He Val Thr His Asn Met Gin Gin 
195 200 205 

Ala Ala Arg Val Ser Asp Gin Thr Ala Phe Tyr Ser Leu Glu Ala Thr 
210 215 220 

Glv Arq Pro Gly Arg Leu Val Glu He Gly Pro Thr Lys Lys He Phe 
225 230 235 240 

Glu Asn Pro Asp Gin Lys Glu Thr Glu Asp Tyr He Ser Gly Arg Phe 
245 250 255 

Gly 



<210> 3 
<211> 1044 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1021) 
<223> RXA0077 6 

<400> 3 

cgtacatctc cgccggcctc gtgctgttcg cccttacctt catcgtcaac gctggcgctc 60 

gcgccatggt taaccgcgga aagtagaagg ggacaaaatc atg act aac aat gtt 

Met Thr Asn Asn Val 



115 



1 5 

gtt act ccg cgc atg gat gag cct tta aag aag age tea gec ttc acc 

Val Thr Pro Arg Met Asp Glu Pro Leu Lys Lys Ser Ser Ala Phe Thr 

10 15 20 

gac ate tec tec age cgt aag acc acc aac acc gca gca acc gtc ate 

Aso He Ser Ser Ser Arg Lys Thr Thr Asn Thr Ala Ala Thr Val He 

25 30 35 

att tat ggt gcg atg etc ate gca get gtg cca ctg gtt tgg gtg ctg 



163 



211 



259 
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Ile Tyr Gly Ala Met Leu lie Ala Ala Val Pro Leu Val Trp Val Leu 
40 45 50 

tgg acc gtg ate tct cga ggc ate get ccg ate etc act get gat tgg 307 

Trp Thr Val lie Ser Arg Gly lie Ala Pro lie Leu Thr Ala Asp Trp 
55 60 65 

tgg tec acc tec cag get ggc gtc atg ctg atg ctg cca ggc ggc ggt 355 

Trp Ser Thr Ser Gin Ala Gly Val Met Leu Met Leu Pro Gly Gly Gly 
70 75 80 85 

gca get cac gee atg ate ggt acc ttc atg cag gcg gta gtc acc teg 403 

Ala Ala His Ala Met He Gly Thr Phe Met Gin Ala Val Val Thr Ser 

90 95 100 

gtg att tec att cca ate ggt ate ttc acc gca ate tac ttg gtg gaa 451 

Val He Ser He Pro He Gly He Phe Thr Ala He Tyr Leu Val Glu 
105 110 115 

tac tec aac ggt aac cgt etc gga cgc ttg acc acc ttc atg gtt gac 499 

Tyr Ser Asn Gly Asn Arg Leu Gly Arg Leu Thr Thr Phe Met Val Asp 
120 125 130 

ate etc acc ggt gtt cct tec ate gtt gcg gca ctg ttc gtg tac tec 547 

He Leu Thr Gly Val Pro Ser He Val Ala Ala Leu Phe Val Tyr Ser 
135 140 145 

ttg tgg ate gtg etc ttc ggc ttc gac cgc tec ggc ttc gca gtg tec 595 

Leu Trp He Val Leu Phe Gly Phe Asp Arg Ser Gly Phe Ala Val Ser 
150 155 160 165 

ctg tea ctg gtg att ttg atg gtt cca gtg ate ate cga aac acc gaa 643 

Leu Ser Leu Val He Leu Met Val Pro Val He He Arg Asn Thr Glu 

170 175 180 

gaa atg etc cgc gtt gtt cct cag gat ctg cgt gaa gcg tec tac gca 691 

Glu Met Leu Arg Val Val Pro Gin Asp Leu Arg Glu Ala Ser Tyr Ala 
185 190 195 

ctg ggc gtg cca aag tgg aag acc ate gca aag ate gtt etc cca acc 739 

Leu Gly Val Pro Lys Trp Lys Thr He Ala Lys lie Val Leu Pro Thr 
200 205 210 

gca ctg tec ggt ate gtc acc ggc gtc atg etc gca gtc get cgt gtc 787 

Ala Leu Ser Gly He Val Thr Gly Val Met Leu Ala Val Ala Arg Val 
215 220 225 

atg ggt gag tec gca cca gtt ctg gtc ttg gtt ggt tec tec cag gee 835 

Met Gly Glu Ser Ala Pro Val Leu Val Leu Val Gly Ser Ser Gin Ala 
230 235 240 245 

ate aac tgg aac cca ttc ggc ggt ccg cag get tec ctt cca ctg atg 883 

He Asn Trp Asn Pro Phe Gly Gly Pro Gin Ala Ser Leu Pro Leu Met 

250 255 260 

atg ctt gat atg tac aag gec ggc acc gca cca gca acg ctg gac aag 931 

Met Leu Asp Met Tyr Lys Ala Gly Thr Ala Pro Ala Thr Leu Asp Lys 
265 270 275 



ctg tgg ggc gca gee etc acc ctg gtg etc ate ate get gtc ctg aac 979 
Leu Trp Gly Ala Ala Leu Thr Leu Val Leu He He Ala Val Leu Asn 
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280 285 290 

att ggc gca cga ate ate tec gec aag ttc tct gtc aag caa 
lie Gly Ala Arg He He Ser Ala Lys Phe Ser Val Lys Gin 
295 300 305 

taataatctc agaaaataca aca 



<210> 4 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Thr Asn Asn Val Val Thr Pro Arg Met Asp Glu Pro Leu Lys Lys 
15 10 15 

Ser Ser Ala Phe Thr Asp He Ser Ser Ser Arg Lys Thr Thr Asn Thr 
20 25 30 

Ala Ala Thr Val He He Tyr Gly Ala Met Leu He Ala Ala Val Pro 
35 40 45 

Leu Val Trp Val Leu Trp Thr Val He Ser Arg Gly He Ala Pro He 
50 55 60 

Leu Thr Ala Asp Trp Trp Ser Thr Ser Gin Ala Gly Val Met Leu Met 
65 70 75 80 

Leu Pro Gly Gly Gly Ala Ala His Ala Met He Gly Thr Phe Met Gin 
85 90 95 

Ala Val Val Thr Ser Val He Ser He Pro He Gly He Phe Thr Ala 
100 105 HO 

He Tyr Leu Val Glu Tyr Ser Asn Gly Asn Arg Leu Gly Arg Leu Thr 
115 120 125 

Thr Phe Met Val Asp He Leu Thr Gly Val Pro Ser He Val Ala Ala 
130 135 140 

Leu Phe Val Tyr Ser Leu Trp He Val Leu Phe Gly Phe Asp Arg Ser 
145 150 155 160 

Gly Phe Ala Val Ser Leu Ser Leu Val He Leu Met Val Pro Val lie 
165 170 175 

He Arg Asn Thr Glu Glu Met Leu Arg Val Val Pro Gin Asp Leu Arg 
180 185 190 

Glu Ala Ser Tyr Ala Leu Gly Val Pro Lys Trp Lys Thr He Ala Lys 
195 200 205 

He Val Leu Pro Thr Ala Leu Ser Gly He Val Thr Gly Val Met Leu 
210 215 220 

Ala Val Ala Arg Val Met Gly Glu Ser Ala Pro Val Leu Val Leu Val 
225 230 235 240 

Gly Ser Ser Gin Ala He Asn Trp Asn Pro Phe Gly Gly Pro Gin Ala 
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245 250 255 

Ser Leu Pro Leu Met Met Leu Asp Met Tyr Lys Ala Gly Thr Ala Pro 
260 265 270 

Ala Thr Leu Asp Lys Leu Trp Gly Ala Ala Leu Thr Leu Val Leu He 
275 280 285 

He Ala Val Leu Asn He Gly Ala Arg He He Ser Ala Lys Phe Ser 
290 295 300 



Val Lys Gin 
305 



<210> 5 
<211> 1188 
<212> DNA 

<213> Corynebacterium glutarnicum 



<220> 
<221> CDS 

<222> (101) . . (1165) 
<223> RXA00777 



<400> 5 

ttaagtgaat cgggcgccct ctcccagcaa ttgagggtag ggcgcccgat tttactaaca 

agctttttat caatacgcca gttaaggaaa taaaccacca atg gcc act aat gag 

Met Ala Thr Asn Glu 
1 5 



tea gtc teg gag aag caa cgc ctg gat gca acc agg gtg cag gca cat 163 

Ser Val Ser Glu Lys Gin Arg Leu Asp Ala Thr Arg Val Gin Ala His 

10 15 20 

cct gta gca gtt aat gcg aac tec tct cag acc aag cct tea aag aag 211 

Pro Val Ala Val Asn Ala Asn Ser Ser Gin Thr Lys Pro Ser Lys Lys 

25 30 35 

att gtc gcc gaa ggt ggc gga age gtt aag cgt ccc ggc gat cgc ate 259 

He Val Ala Glu Gly Gly Gly Ser Val Lys Arg Pro Gly Asp Arg He 

40 45 50 

ttc gaa gtc eta tec acc get tct gca gca ate att act gcg ata ate 

Phe Glu Val Leu Ser Thr Ala Ser Ala Ala He He Thr Ala He He 

55 60 65 

att gcc att gcg gcg ttc ctt ate tgg c'gt get gtt ccc gcc ttg atg 355 
He Ala He Ala Ala Phe Leu He Trp Arg Ala Val Pro Ala Leu Met 

70 75 80 85 



cga aat get gaa ggt att ggc gga ttc ttc act tat tea ggc get tgg 

Arg Asn Ala Glu Gly He Gly Gly Phe Phe Thr Tyr Ser Gly Ala Trp 

90 95 100 

aac acc acc gac att gat gca atg tac ttc ggt att cca aac ctg eta 

Asn Thr Thr Asp He Asp Ala Met Tyr Phe Gly He Pro Asn Leu Leu 

105 HO 115 

get gca aca ctt etc ate tct gtc ate gca ctg ate ate gcc atg ccg 



307 



403 



451 



499 
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Ala Ala Thr Leu Leu lie Ser Val lie Ala Leu lie lie Ala Met Pro 
120 125 130 

att get ctt ggt att gcg ate ttc ttg tec aac tac tea cca aag cgc 547 
lie Ala Leu Gly lie Ala lie Phe Leu Ser Asn Tyr Ser Pro Lys Arg 
135 140 145 

ctg gtt aag cca ctt ggc tac atg gtg gac atg ctg get get gtg cct 595 
Leu Val Lys Pro Leu Gly Tyr Met Val Asp Met Leu Ala Ala Val Pro 
150 155 160 165 

tec ate gtc tac ggc ctt tgg ggc tgg cag gtg etc gga cca get ctg 643 
Ser lie Val Tyr Gly Leu Trp Gly Trp Gin Val Leu Gly Pro Ala Leu 
170 175 180 

tec ggt ttc tac ace tgg att gaa age tgg ggc gga age ttc ttc etc 691 
Ser Gly Phe Tyr Thr Trp lie Glu Ser Trp Gly Gly Ser Phe Phe Leu 
185 190 195 

ttc get act tac caa aac tea cct tct ttt get acc ggc cgt aac atg 739 
Phe Ala Thr Tyr Gin Asn Ser Pro Ser Phe Ala Thr Gly Arg Asn Met 
200 205 210 

etc acc ggt ggc ate gtg etc gca gtg atg ate ctt cct gtt ate gaa 787 
Leu Thr Gly Gly lie Val Leu Ala Val Met lie Leu Pro Val lie Glu 
215 220 225 

gca acc gca cgt gaa gtt ttc ata cag act cca aag ggc cac att gaa 835 
Ala Thr Ala Arg Glu Val Phe lie Gin Thr Pro Lys Gly His lie Glu 
230 235 240 245 

tct get ctt gca ctt ggc gca acc cgc tgg gaa gtc gtt cgt ttg acg 883 
Ser Ala Leu Ala Leu Gly Ala Thr Arg Trp Glu Val Val Arg Leu Thr 
250 255 260 

gtt etc cca ttc gga atg tec ggc tac gtt tec ggc gcg atg etc ggc 931 
Val Leu Pro Phe Gly Met Ser Gly Tyr Val Ser Gly Ala Met Leu Gly 
265 270 275 

etc ggc cgc gca ctg ggt gag acc atg gcg eta tac atg gtt gtt tct 979 
Leu Gly Arg Ala Leu Gly Glu Thr Met Ala Leu Tyr Met Val Val Ser 
280 285 290 

cca tec teg gcg ttc cgc ttc teg ctt ttc gat ggc ggt acc acc ttc 1027 
Pro Ser Ser Ala Phe Arg Phe Ser Leu Phe Asp Gly Gly Thr Thr Phe 
295 300 305 

gca acg gec ate gec aat gec get cca gaa ttc aac gac aac acc cgc 1075 
Ala Thr Ala lie Ala Asn Ala Ala Pro Glu Phe Asn Asp Asn Thr Arg 
310 315 320 325 

gca ggc gcg tac ate tec gec ggc etc gtg ctg ttc gec ctt acc ttc 1123 
Ala Gly Ala Tyr He Ser Ala Gly Leu Val Leu Phe Ala Leu Thr Phe 
330 335 340 

ate gtc aac get ggc get cgc gec atg gtt aac cgc gga aag 1165 
He Val Asn Ala Gly Ala Arg Ala Met Val Asn Arg Gly Lys 
345 350 355 



tagaagggga caaaatcatg act 



1188 
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<210> 6 
<211> 355 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 6 

Met Ala Thr Asn Glu Ser Val Ser Glu Lys Gin Arg Leu Asp Ala Thr 
15 10 15 

Arg Val Gin Ala His Pro Val Ala Val Asn Ala Asn Ser Ser Gin Thr 
20 25 30 

Lys Pro Ser Lys Lys He Val Ala Glu Gly Gly Gly Ser Val Lys Arg 
35 40 45 

Pro Gly Asp Arg He Phe Glu Val Leu Ser Thr Ala Ser Ala Ala He 
50 55 60 

He Thr Ala He He He Ala He Ala Ala Phe Leu He Trp Arg Ala 
65 70 75 80 

Val Pro Ala Leu Met Arg Asn Ala Glu Gly He Gly Gly Phe Phe Thr 
85 90 95 

Tyr Ser Gly Ala Trp Asn Thr Thr Asp He Asp Ala Met Tyr Phe Gly 
100 105 HO 

He Pro Asn Leu Leu Ala Ala Thr Leu Leu He Ser Val He Ala Leu 
115 120 125 

lie He Ala Met Pro He Ala Leu Gly He Ala He Phe Leu Ser Asn 
130 135 140 

Tyr Ser Pro Lys Arg Leu Val Lys Pro Leu Gly Tyr Met Val Asp Met 
145 150 155 160 

Leu Ala Ala Val Pro Ser He Val Tyr Gly Leu Trp Gly Trp Gin Val 
165 170 175 

Leu Gly Pro Ala Leu Ser Gly Phe Tyr Thr Trp He Glu Ser Trp Gly 
180 185 190 

Gly Ser Phe Phe Leu Phe Ala Thr Tyr Gin Asn Ser Pro Ser Phe Ala 
195 200 205 

Thr Gly Arg Asn Met Leu Thr Gly Gly He Val Leu Ala Val Met He 
210 215 220 

Leu Pro Val He Glu Ala Thr Ala Arg Glu Val Phe He Gin Thr Pro 
225 230 235 240 

Lys Gly His He Glu Ser Ala Leu Ala Leu Gly Ala Thr Arg Trp Glu 
245 250 255 

Val Val Arg Leu Thr Val Leu Pro Phe Gly Met Ser Gly Tyr Val Ser 
260 265 270 



Gly Ala Met Leu Gly Leu Gly Arg Ala Leu Gly Glu Thr Met Ala Leu 
275 280 285 
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Tyr Met Val Val Ser 

290 

Gly Gly Thr Thr Phe 
305 

Asn Asp Asn Thr Arg 
325 

Phe Ala Leu Thr Phe 
340 

Arg Gly Lys 
355 



Pro Ser Ser Ala Phe 
295 

Ala Thr Ala lie Ala 
310 

Ala Gly Ala Tyr lie 
330 

lie Val Asn Ala Gly 
345 



Arg Phe Ser Leu Phe Asp 
300 

Asn Ala Ala Pro Glu Phe 

315 320 

Ser Ala Gly Leu Val Leu 
335 

Ala Arg Ala Met Val Asn 
350 



<210> 7 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754 ) 

<223> RXA00774 

<400> 7 

attatcgcct tatagtgttg ccatgcgtac tgcatataga cagcaattgg atgaattcgc 60 

acacaatcta atcattttgt gtgatctaac taaggagtgc atg gat aag gcg act 115 

Met Asp Lys Ala Thr 
1 5 



gat gcc etc ctg cgc act tct ttg gca teg gca gaa age get tta ggc 
Asp Ala Leu Leu Arg Thr Ser Leu Ala Ser Ala Glu Ser Ala Leu Gly 
10 15 20 



gtc gaa ctt ttg gcg ctt gaa act cct gta gcc cgt gat ctt cgc cag 
Val Glu Leu Leu Ala Leu Glu Thr Pro Val Ala Arg Asp Leu Arg Gin 
40 45 50 

gtt gtc tec tec ate tac ate gtc gag gaa att acc cgt atg ggt get 
Val Val Ser Ser He Tyr He Val Glu Glu He Thr Arg Met Gly Ala 
55 60 65 

ctg gca atg cac gtg get aat tec gtg cgc cgc cgt tac ccc gat ccg 
Leu Ala Met His Val Ala Asn Ser Val Arg Arg Arg Tyr Pro Asp Pro 
70 75 80 85 

gtg ate ccg gag gac atg cgt ggc tat ttc aag gag atg gcc cgc etc 
Val He Pro Glu Asp Met Arg Gly Tyr Phe Lys Glu Met Ala Arg Leu 
90 95 100 

gca get gac atg aca gat cat att cgt cag ate etc att gat cct gaa 
Ala Ala Asp Met Thr Asp His He Arg Gin He Leu He Asp Pro Glu 
105 HO 115 



163 



aat gca gaa aag ctt gaa gag ctt cgt act gga tgc gag tct caa gcc 211 
Asn Ala Glu Lys Leu Glu Glu Leu Arg Thr Gly Cys Glu Ser Gin Ala 
25 30 35 



259 



307 



355 



403 



451 
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cca gat ctt gcc eta gag atg get aaa age gat gac gcg gtg gat gat 499 
Pro Asp Leu Ala Leu Glu Met Ala Lys Ser Asp Asp Ala Val Asp Asp 
120 125 130 

ctg cat cag cac ate atg cgt att etc acg ctg cgt cct tgg cct cac 547 
Leu His Gin His lie Met Arg lie Leu Thr Leu Arg Pro Trp Pro His 
135 140 145 

gac acc aag age gcg gtt gat ttg acg ctg ctt tec cgc ttc tac gag 595 
Asp Thr Lys Ser Ala Val Asp Leu Thr Leu Leu Ser Arg Phe Tyr Glu 
150 155 160 165 

cgt tac gcc gat cac acg gta aac gtg gcc gcc cgt ate att tac ctg 643 
Arg Tyr Ala Asp His Thr Val Asn Val Ala Ala Arg lie lie Tyr Leu 
170 175 180 

tec acc ggg ctg cac ccg gag gag tac atg gaa aag cgc gag caa caa 691 
Ser Thr Gly Leu His Pro Glu Glu Tyr Met Glu Lys Arg Glu Gin Gin 
185 190 195 

agg gcc gat gcc gac atg gag aag cgc tgg gcc gag ctg gag egg cag 739 
Arg Ala Asp Ala Asp Met Glu Lys Arg Trp Ala Glu Leu Glu Arg Gin 
200 205 210 

ttc cgc acc age gag taaaaagctg cttctcgacg eta 777 
Phe Arg Thr Ser Glu 
215 



<210> 8 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Met Asp Lys Ala Thr Asp Ala Leu Leu Arg Thr Ser Leu Ala Ser Ala 
15 10 15 

Glu Ser Ala Leu Gly Asn Ala Glu Lys Leu Glu Glu Leu Arg Thr Gly 
20 25 30 

Cys Glu Ser Gin Ala Val Glu Leu Leu Ala Leu Glu Thr Pro Val Ala 
35 40 45 

Arg Asp Leu Arg Gin Val Val Ser Ser lie Tyr lie Val Glu Glu He 
50 55 60 

Thr Arg Met Gly Ala Leu Ala Met His Val Ala Asn Ser Val Arg Arg 
65 70 75 80 

Arg Tyr Pro Asp Pro Val He Pro Glu Asp Met Arg Gly Tyr Phe Lys 
85 90 95 

Glu Met Ala Arg Leu Ala Ala Asp Met Thr Asp His He Arg Gin He 
100 105 110 

Leu He Asp Pro Glu Pro Asp Leu Ala Leu Glu Met Ala Lys Ser Asp 
115 120 125 



Asp Ala Val Asp Asp Leu His Gin His He Met Arg He Leu Thr Leu 
130 135 140 
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Arg Pro Trp Pro His Asp Thr Lys Ser Ala Val Asp Leu Thr Leu Leu 
145 150 155 160 

Ser Arg Phe Tyr Glu Arg Tyr Ala Asp His Thr Val Asn Val Ala Ala 
165 170 175 

Arg lie lie Tyr Leu Ser Thr Gly Leu His Pro Glu Glu Tyr Met Glu 
180 185 190 

Lys Arg Glu Gin Gin Arg Ala Asp Ala Asp Met Glu Lys Arg Trp Ala 
195 200 205 

Glu Leu Glu Arg Gin Phe Arg Thr Ser Glu 

210 215 



<210> 9 
<211> 1695 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1672) 

<223> RXA00204 

<400> 9 

tcaacggcgg tttcccaaaa ggcggccgca aaggcagcaa aagcagccca aaaagcagcc 60 

gcgaaagccg cacagaacac gcaacacgag gtgagcctag atg gtg aac tct gaa 115 

Met Val Asn Ser Glu 

1 5 

caa gcg ctt cat cag cat gat cct gca cca ate ctt cag ttg gat aaa 163 

Gin Ala Leu His Gin His Asp Pro Ala Pro lie Leu Gin Leu Asp Lys 
10 15 20 

gtc tec aag teg ttt ggc cca gtc aac gtc att aat caa gtg age ate 211 
Val Ser Lys Ser Phe Gly Pro Val Asn Val lie Asn Gin Val Ser lie 
25 30 35 

gat gtt cgc cct ggc agg gtg ctt gcg ctg ttg ggt gaa aat ggt gcg 259 
Asp Val Arg Pro Gly Arg Val Leu Ala Leu Leu Gly Glu Asn Gly Ala 
40 45 50 

ggt aaa tct acg ctg ate aag atg atg teg ggt gtg tat cag cct gat 307 
Gly Lys Ser Thr Leu lie Lys Met Met Ser Gly Val Tyr Gin Pro Asp 
55 60 65 

ggc ggg cag att ttg gtg gat gga aag ccc acg act ttg cct gat acg 355 
Gly Gly Gin lie Leu Val Asp Gly Lys Pro Thr Thr Leu Pro Asp Thr 
70 75 80 85 

aaa act get gag tct ttt ggc ate get acg att cac cag gaa ttg aat 403 
Lys Thr Ala Glu Ser Phe Gly lie Ala Thr lie His Gin Glu Leu Asn 
90 95 100 

ctg gtg ccc acg atg acg gtg gcg gaa aac gtc atg ctg ggc cgc act 451 
Leu Val Pro Thr Met Thr Val Ala Glu Asn Val Met Leu Gly Arg Thr 
105 110 115 
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547 



595 



643 



691 



cct egg aag tgg ggt ttg gtc aat ttc aaa cat ttg cgc agg cag gca 499 
Pro Arg Lys Trp Gly Leu Val Asn Phe Lys His Leu Arg Arg Gin Ala 
120 125 130 

cag gcg gcg ctg gat etc ate ggc gtg gat gtg gat ctg aat get cag 
Gin Ala Ala Leu Asp Leu lie Gly Val Asp Val Asp Leu Asn Ala Gin 
135 140 145 

gtg ggt tct tta gga ate get agg cag cag atg gtg gag ate gec aag 
Val Gly Ser Leu Gly lie Ala Arg Gin Gin Met Val Glu lie Ala Lys 
150 155 160 165 

gcg ttg tec atg aat gcg egg ata ttg att ttg gat gag ccc act gca 
Ala Leu Ser Met Asn Ala Arg lie Leu lie Leu Asp Glu Pro Thr Ala 
170 175 180 

gcg ttg act ggt cgt gaa att gat cag tta ttc aaa gtg gtg gat cag 
Ala Leu Thr Gly Arg Glu lie Asp Gin Leu Phe Lys Val Val Asp Gin 
185 190 195 

ctg aaa gaa aaa ggc gtg gec atg gtg ttt att teg cac cac ttg gat 739 
Leu Lys Glu Lys Gly Val Ala Met Val Phe lie Ser His His Leu Asp 
200 205 210 

gag ate gcg cgc ate ggc gat acc gtc tct gtg ctg cgt gat ggc cag 787 
Glu lie Ala Arg lie Gly Asp Thr Val Ser Val Leu Arg Asp Gly Gin 
215 220 225 

ttc ate gcg gag ctg cca gcg gat act gat gaa gat gag ctg gtg egg 835 
Phe lie Ala Glu Leu Pro Ala Asp Thr Asp Glu Asp Glu Leu Val Arg 
230 235 240 245 

ctg atg gtg ggt cgt age att gaa aac cag tat ccg cgt agt gcg cca 
Leu Met Val Gly Arg Ser lie Glu Asn Gin Tyr Pro Arg Ser Ala Pro 
250 255 260 

gag ate ggg cag cca ctg ttg gag gtg aaa aac etc aac gcg gag ggc 
Glu lie Gly Gin Pro Leu Leu Glu Val Lys Asn Leu Asn Ala Glu Gly 
265 270 275 

egg ttc acg gat att tec ttg act gtt cgc get ggt gaa gtc gta ggc 
Arg Phe Thr Asp lie Ser Leu Thr Val Arg Ala Gly Glu Val Val Gly 
280 285 290 

ctt gee ggt ctt gtg ggt get ggt cgc acg gaa gtg gtt cgc teg att 
Leu Ala Gly Leu Val Gly Ala Gly Arg Thr Glu Val Val Arg Ser He 
295 300 305 

get ggc gtg gac aaa gtt gat tec ggt gag gtg ate gtt get ggc aag 
Ala Gly Val Asp Lys Val Asp Ser Gly Glu Val He Val Ala Gly Lys 
310 315 320 325 

aaa ttg cgc ggc ggc gat att tec gag get att aaa aac ggc ate ggg 1123 
Lys Leu Arg Gly Gly Asp He Ser Glu Ala He Lys Asn Gly He Gly 
330 335 340 

cac att ccg gaa gat cga aaa gec cag ggc ctg gtg ctg ggg teg tct 1171 
His He Pro Glu Asp Arg Lys Ala Gin Gly Leu Val Leu Gly Ser Ser 
345 350 355 



883 



931 



979 



1027 



1075 
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gtg gag gac aac ctg gga ttg gcg act ttg gcg teg aca gec cgc gca 1219 

Val Glu Asp Asn Leu Gly Leu Ala Thr Leu Ala Ser Thr Ala Arg Ala 

360 365 370 

ggt ttg gtc gat cga tea gga cag cac aaa cga gec gec gag gtc gcg 1267 

Gly Leu Val Asp Arg Ser Gly Gin His Lys Arg Ala Ala Glu Val Ala 

375 380 385 

gaa aaa etc cgc ate egg atg gca age etc aaa caa ccg att age gat 1315 

Glu Lys Leu Arg lie Arg Met Ala Ser Leu Lys Gin Pro lie Ser Asp 

390 395 400 405 

tta teg ggc ggc aat cag caa aag gee gtg ttc ggc cgc tgg gtg ctt 1363 

Leu Ser Gly Gly Asn Gin Gin Lys Ala Val Phe Gly Arg Trp Val Leu 

410 415 420 

gec ggg tea aac gtg ctg ctt etc gac gaa ceg ace cgt ggc gtt gac 1411 

Ala Gly Ser Asn Val Leu Leu Leu Asp Glu Pro Thr Arg Gly Val Asp 

425 430 435 

gtc ggc gcg aag gtg gaa att tac aac ate att aat gag atg acg gaa 1459 

Val Gly Ala Lys Val Glu lie Tyr Asn lie lie Asn Glu Met Thr Glu 

440 445 450 

aaa ggt ggc get gtg etc atg gtg tea teg gag ctt ccc gaa gtc ttg 1507 

Lys Gly Gly Ala Val Leu Met Val Ser Ser Glu Leu Pro Glu Val Leu 

455 460 465 

ggc atg get gat cgc att ttg gtc atg tct ggt gga cgc ate gca ggc 1555 

Gly Met Ala Asp Arg lie Leu Val Met Ser Gly Gly Arg lie Ala Gly 

470 475 480 485 

gaa ctg cca gcg aag gga aca ace cag gac gat gtc atg get eta get 1603 

Glu Leu Pro Ala Lys Gly Thr Thr Gin Asp Asp Val Met Ala Leu Ala 

490 495 500 

gtt tec cag gtg gat gat tec ate ace gag gaa get get gca gaa ate 1651 

Val Ser Gin Val Asp Asp Ser He Thr Glu Glu Ala Ala Ala Glu He 

505 510 515 

gaa aac aca aag gag gac cgt tgagcaccgc cgtagtttca cag 1695 
Glu Asn Thr Lys Glu Asp Arg 
520 



Ser Glu Gin Ala Leu His Gin His Asp Pro Ala Pro He 
5 10 15 



<210> 10 
<211> 524 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 10 
Met Val Asn 
1 

Leu Gin Leu Asp Lys Val Ser Lys 
20 

Asn Gin Val Ser He Asp Val Arg 
35 40 



Ser Phe Gly Pro Val Asn Val He 
25 30 

Pro Gly Arg Val Leu Ala Leu Leu 
45 



Gly Glu Asn Gly Ala Gly Lys Ser Thr Leu He Lys Met Met Ser Gly 
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50 55 60 

Val Tyr Gin Pro Asp Gly Gly Gin lie Leu Val Asp Gly Lys Pro Thr 
65 70 75 80 

Thr Leu Pro Asp Thr Lys Thr Ala Glu Ser Phe Gly lie Ala Thr lie 
85 90 95 

His Gin Glu Leu Asn Leu Val Pro Thr Met Thr Val Ala Glu Asn Val 
100 105 110 

Met Leu Gly Arg Thr Pro Arg Lys Trp Gly Leu Val Asn Phe Lys His 
115 120 125 

Leu Arg Arg Gin Ala Gin Ala Ala Leu Asp Leu lie Gly Val Asp Val 
130 135 140 

Asp Leu Asn Ala Gin Val Gly Ser Leu Gly lie Ala Arg Gin Gin Met 
145 150 155 160 

Val Glu lie Ala Lys Ala Leu Ser Met Asn Ala Arg lie Leu lie Leu 
165 170 175 

Asp Glu Pro Thr Ala Ala Leu Thr Gly Arg Glu lie Asp Gin Leu Phe 
180 185 190 

Lys Val Val Asp Gin Leu Lys Glu Lys Gly Val Ala Met Val Phe lie 
195 200 205 

Ser His His Leu Asp Glu lie Ala Arg lie Gly Asp Thr Val Ser Val 
210 215 220 

Leu Arg Asp Gly Gin Phe lie Ala Glu Leu Pro Ala Asp Thr Asp Glu 
225 230 235 240 

Asp Glu Leu Val Arg Leu Met Val Gly Arg Ser lie Glu Asn Gin Tyr 
245 250 255 

Pro Arg Ser Ala Pro Glu lie Gly Gin Pro Leu Leu Glu Val Lys Asn 
260 265 270 

Leu Asn Ala Glu Gly Arg Phe Thr Asp lie Ser Leu Thr Val Arg Ala 
275 280 285 

Gly Glu Val Val Gly Leu Ala Gly Leu Val Gly Ala Gly Arg Thr Glu 
290 295 300 

Val Val Arg Ser lie Ala Gly Val Asp Lys Val Asp Ser Gly Glu Val 
305 310 315 320 

lie Val Ala Gly Lys Lys Leu Arg Gly Gly Asp lie Ser Glu Ala lie 
325 330 335 

Lys Asn Gly lie Gly His lie Pro Glu Asp Arg Lys Ala Gin Gly Leu 
340 345 350 

Val Leu Gly Ser Ser Val Glu Asp Asn Leu Gly Leu Ala Thr Leu Ala 
355 360 365 

Ser Thr Ala Arg Ala Gly Leu Val Asp Arg Ser Gly Gin His Lys Arg 
370 375 380 
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Ala Ala Glu Val 
385 

Gin Pro lie Ser 



Gly Arg Trp Val 
420 

Thr Arg Gly Val 
435 

Asn Glu Met Thr 
450 

Leu Pro Glu Val 
4 65 

Gly Arg lie Ala 



Val Met Ala Leu 
500 

Ala Ala Ala Glu 
515 



Ala Glu Lys Leu 
390 

Asp Leu Ser Gly 
405 

Leu Ala Gly Ser 



Asp Val Gly Ala 
440 

Glu Lys Gly Gly 
455 

Leu Gly Met Ala 
470 

Gly Glu Leu Pro 
485 

Ala Val Ser Gin 



lie Glu Asn Thr 
520 



Arg lie Arg Met 
395 

Gly Asn Gin Gin 
410 

Asn Val Leu Leu 
425 

Lys Val Glu lie 



Ala Val Leu Met 
460 

Asp Arg lie Leu 
475 

Ala Lys Gly Thr 
490 

Val Asp Asp Ser 
505 

Lys Glu Asp Arg 



Ala Ser Leu Lys 
400 

Lys Ala Val Phe 
415 

Leu Asp Glu Pro 
430 

Tyr Asn lie lie 
445 

Val Ser Ser Glu 



Val Met Ser Gly 
480 

Thr Gin Asp Asp 
495 

He Thr Glu Glu 
510 



<210> 11 
<211> 882 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXA02438 

<400> 11 

caggttggaa ccctgactgg ttcatgttct tcctcggcgg caccctactt ctggctgttt 60 

tgctcaatca ccgattcgag cgtttcaaca aggagcgatc atg aca gac etc att 115 

Met Thr Asp Leu He 
1 5 

caa etc cgc gaa gta tec aaa aaa tac ggt get ttc cag gec etc aac 163 
Gin Leu Arg Glu Val Ser Lys Lys Tyr Gly Ala Phe Gin Ala Leu Asn 
10 15 20 

gac ate aat ttg aac gtc cgc gca ggc gaa gtc ace tgt gtt ctg ggt 211 
Asp He Asn Leu Asn Val Arg Ala Gly Glu Val Thr Cys Val Leu Gly 
25 30 35 

gac aac ggc gec gga aaa tec acc etc ate aag att etc tec ggc ctg 259 
Asp Asn Gly Ala Gly Lys Ser Thr Leu He Lys He Leu Ser Gly Leu 
40 45 50 

cat ccc gec acc tec ggc gaa gta ate gtg gec ggc gat gta gtg aat 307 
His Pro Ala Thr Ser Gly Glu Val He Val Ala Gly Asp Val Val Asn 
55 60 65 
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ttt gga tec ccc cgc gac gec etc gac gec gga ate gec acc gtc tac 
Phe Gly Ser Pro Arg Asp Ala Leu Asp Ala Gly He Ala Thr Val Tyr 
70 75 80 85 

caa gac eta gca gtg gtc ggg cag atg agt gtg tgg cgc aac ttc ttc 
Gin Asp Leu Ala Val Val Gly Gin Met Ser Val Trp Arg Asn Phe Phe 
90 95 100 

etc ggc cag gaa etc acc ggc cga ttt ggc gtt ctg aaa caa gaa gaa 
Leu Gly Gin Glu Leu Thr Gly Arg Phe Gly Val Leu Lys Gin Glu Glu 
105 110 115 

atg cgc cgc ate acc gac gaa caa etc cgc gaa atg ggc ate gaa etc 
Met Arg Arg He Thr Asp Glu Gin Leu Arg Glu Met Gly He Glu Leu 
120 125 130 



gtt gtc gec ate gec cgc gec ate tac ttc ggc gcg cgc gtc etc att 
Val Val Ala He Ala Arg Ala He Tyr Phe Gly Ala Arg Val Leu He 
150 155 160 165 

ttg gac gag ccc acc gca gcg ctg ggc gtg aaa caa tct ggc atg gtg 
Leu Asp Glu Pro Thr Ala Ala Leu Gly Val Lys Gin Ser Gly Met Val 
170 175 180 

ctg cgc ttt att gee gca gca cgc gac egg ggg ate ggc gtc att ttc 
Leu Arg Phe He Ala Ala Ala Arg Asp Arg Gly He Gly Val He Phe 
185 190 195 



gag ctg gaa gaa etc acc etc gee atg tec ggc ggc ggc gag etc gac 
Glu Leu Glu Glu Leu Thr Leu Ala Met Ser Gly Gly Gly Glu Leu Asp 
230 235 240 245 

tea etc age cac gaa ttg aag cgt taacctactt cttcttttcg etc 
Ser Leu Ser His Glu Leu Lys Arg 
250 



355 



403 



451 



499 



cgc gat gtc gac gtc cct gtg gec tec ctt tea ggt ggt caa cgc caa 547 
Arg Asp Val Asp Val Pro Val Ala Ser Leu Ser Gly Gly Gin Arg Gin 
135 140 145 



595 



643 



691 



ate acg cac aac ccc cac cac gee tac ctt gtc ggt gat cac ttc ate 739 
He Thr His Asn Pro His His Ala Tyr Leu Val Gly Asp His Phe He 
200 205 210 

ctg etc aac tta ggc aag cag gtc atg gac aaa tec cgc gca gaa gtc 787 
Leu Leu Asn Leu Gly Lys Gin Val Met Asp Lys Ser Arg Ala Glu Val 
215 220 225 



835 



882 



<210> 12 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Met Thr Asp Leu He Gin Leu Arg Glu Val Ser Lys Lys Tyr Gly Ala 
15 10 15 

Phe Gin Ala Leu Asn Asp He Asn Leu Asn Val Arg Ala Gly Glu Val 
20 25 30 
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Thr Cys Val Leu Gly Asp Asn Gly Ala Gly Lys Ser Thr Leu lie Lys 
35 40 45 

lie Leu Ser Gly Leu His Pro Ala Thr Ser Gly Glu Val lie Val Ala 
50 55 60 

Gly Asp Val Val Asn Phe Gly Ser Pro Arg Asp Ala Leu Asp Ala Gly 
65 70 75 80 

lie Ala Thr Val Tyr Gin Asp Leu Ala Val Val Gly Gin Met Ser Val 
85 90 95 

Trp Arg Asn Phe Phe Leu Gly Gin Glu Leu Thr Gly Arg Phe Gly Val 
100 105 110 

Leu Lys Gin Glu Glu Met Arg Arg lie Thr Asp Glu Gin Leu Arg Glu 
115 120 125 

Met Gly lie Glu Leu Arg Asp Val Asp Val Pro Val Ala Ser Leu Ser 
130 135 140 

Gly Gly Gin Arg Gin Val Val Ala lie Ala Arg Ala lie Tyr Phe Gly 
145 150 155 160 

Ala Arg Val Leu lie Leu Asp Glu Pro Thr Ala Ala Leu Gly Val Lys 
165 " 170 175 

Gin Ser Gly Met Val Leu Arg Phe lie Ala Ala Ala Arg Asp Arg Gly 
180 185 190 

lie Gly Val lie Phe lie Thr His Asn Pro His His Ala Tyr Leu Val 
195 200 205 

Gly Asp His Phe lie Leu Leu Asn Leu Gly Lys Gin Val Met Asp Lys 
210 215 220 

Ser Arg Ala Glu Val Glu Leu Glu Glu Leu Thr Leu Ala Met Ser Gly 
225 230 235 240 

Gly Gly Glu Leu Asp Ser Leu Ser His Glu Leu Lys Arg 
245 250 



<210> 13 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXA00203 

<400> 13 

aggaagctgc tgcagaaatc gaaaacacaa aggaggaccg ttgagcaccg ccgtagtttc 60 

acagaagaag tccacaacgg catccaaaat tggacattgg atg etc aat aac ggt 115 

Met Leu Asn Asn Gly 
1 5 
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gcg ttg gtg ggg ctg att gca ctg tgt gtt gga ctt ttt att gca aca 163 

Ala Leu Val Gly Leu He Ala Leu Cys Val Gly Leu Phe He Ala Thr 

10 15 20 

ccc cac ttt etc acc att cct aac ctg ate aac ate ggt ate caa teg 211 

Pro His Phe Leu Thr He Pro Asn Leu lie Asn lie Gly lie Gin Ser 

25 30 35 

gcg acg gtg gcg ate ctg gcg ttc ggc atg acc ttc gtc ate gtt acc 259 

Ala Thr Val Ala He Leu Ala Phe Gly Met Thr Phe Val He Val Thr 

40 45 50 

gca ggc att gat ttg tct gtg gga tea gtg get gcg ttg ggt gcg atg 307 

Ala Gly He Asp Leu Ser Val Gly Ser Val Ala Ala Leu Gly Ala Met 

55 60 65 

acc teg gcg tat ttc ttc gcg gaa gtt ggt ttg ccg ggc tgg ate acg 355 

Thr Ser Ala Tyr Phe Phe Ala Glu Val Gly Leu Pro Gly Trp He Thr 

70 75 80 85 

ctg ctg att ggc ctg ttc ate gga ttg ttg gcg ggt gcg ate tct ggc 403 

Leu Leu He Gly Leu Phe He Gly Leu Leu Ala Gly Ala He Ser Gly 

90 95 100 

att tct att get tat ggc aag ttg cct gcg ttt att gee acc ttg gee 451 

He Ser He Ala Tyr Gly Lys Leu Pro Ala Phe He Ala Thr Leu Ala 

105 110 115 

atg atg teg ate gee agg gga ate acc ttg gtc att tec caa ggc tea 499 

Met Met Ser He Ala Arg Gly He Thr Leu Val He Ser Gin Gly Ser 

120 125 130 

cca att ccc agt gca cca get gtg aac get ttg ggg cgc acc tac ttt 547 

Pro He Pro Ser Ala Pro Ala Val Asn Ala Leu Gly Arg Thr Tyr Phe 

135 140 145 

ggc ate ccg atg ccg att ctg atg atg gca ctg get ggc att gtg tgt 595 

Gly He Pro Met Pro He Leu Met Met Ala Leu Ala Gly He Val Cys 

150 155 160 165 

tgg ttt att ttg age cgc acc gtg ctg gga egg tec atg tac gee att 643 

Trp Phe He Leu Ser Arg Thr Val Leu Gly Arg Ser Met Tyr Ala He 

170 175 180 

ggc gga aac atg gaa gca gec cga eta tct ggt ctg cca gtg aag aaa 691 

Gly Gly Asn Met Glu Ala Ala Arg Leu Ser Gly Leu Pro Val Lys Lys 

185 190 195 

ate ctg gtc atg gtc tat gca ctg get ggt gtg tat gca gca ctt gcg 739 

He Leu Val Met Val Tyr Ala Leu Ala Gly Val Tyr Ala Ala Leu Ala 

200 205 210 

ggt ctg gtc atg acg gga cgc ttg teg tec gcg cag ccg cag gca ggc 787 

Gly Leu Val Met Thr Gly Arg Leu Ser Ser Ala Gin Pro Gin Ala Gly 

215 220 225 

gtg gga tac gaa etc gat gcg att gee gee gtg gtc att ggt ggt gcg 835 

Val Gly Tyr Glu Leu Asp Ala He Ala Ala Val Val He Gly Gly Ala 

230 235 240 245 



tea ctt get ggc gga acc gga aaa gca acg ggc act ttg att ggt gee 



883 
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Ser Leu Ala Gly Gly Thr Gly Lys Ala Thr Gly Thr Leu lie Gly Ala 
250 255 260 



ate ttg ttg gee gtg ate cgc aat ggc ttg aac att ttg aac gtg tec 
lie Leu Leu Ala Val lie Arg Asn Gly Leu Asn lie Leu Asn Val Ser 
265 270 275 



931 



teg ttc tgg cag cag att gtc ate ggt tgt gtc ate gcg ctt gcg gtg 
Ser Phe Trp Gin Gin lie Val lie Gly Cys Val lie Ala Leu Ala Val 
280 285 290 



979 



ggc ttc gat gtc ate cga aac aaa acc tct aag taattcctca aaggaaattt 1032 
Gly Phe Asp Val lie Arg Asn Lys Thr Ser Lys 
295 300 



tea 



1035 



<210> 14 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 14 
Met Leu Asn Asn 
1 

Leu Phe lie Ala 
20 

He Gly He Gin 
35 

Phe Val lie Val 
50 

Ala Leu Gly Ala 
65 

Pro Gly Trp He 



Gly Ala He Ser 
100 

He Ala Thr Leu 
115 

He Ser Gin Gly 
130 

Gly Arg Thr Tyr 
145 

Ala Gly He Val 



Ser Met Tyr Ala 
180 



Gly Ala Leu Val 
5 

Thr Pro His Phe 



Ser Ala Thr Val 
40 

Thr Ala Gly He 
55 

Met Thr Ser Ala 
70 

Thr Leu Leu He 
85 

Gly He Ser He 



Ala Met Met Ser 
120 

Ser Pro He Pro 
135 

Phe Gly He Pro 
150 

Cys Trp Phe He 
165 

He Gly Gly Asn 



Gly Leu He Ala 
10 

Leu Thr He Pro 

25 

Ala He Leu Ala 



Asp Leu Ser Val 
60 

Tyr Phe Phe Ala 
75 

Gly Leu Phe He 
90 

Ala Tyr Gly Lys 
105 

He Ala Arg Gly 



Ser Ala Pro Ala 
140 

Met Pro He Leu 
155 

Leu Ser Arg Thr 
170 

Met Glu Ala Ala 
185 



Leu Cys Val Gly 
15 

Asn Leu lie Asn 

30 

Phe Gly Met Thr 
45 

Gly Ser Val Ala 



Glu Val Gly Leu 
80 

Gly Leu Leu Ala 
95 

Leu Pro Ala Phe 
110 

He Thr Leu Val 
125 

Val Asn Ala Leu 



Met Met Ala Leu 
160 

Val Leu Gly Arg 
175 

Arg Leu Ser Gly 
190 



Leu Pro Val Lys Lys He Leu Val Met Val Tyr Ala Leu Ala Gly Val 
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195 200 205 

Tyr Ala Ala Leu Ala Gly Leu Val Met Thr Gly Arg Leu Ser Ser Ala 
210 215 220 

Gin Pro Gin Ala Gly Val Gly Tyr Glu Leu Asp Ala lie Ala Ala Val 
225 230 235 240 

Val lie Gly Gly Ala Ser Leu Ala Gly Gly Thr Gly Lys Ala Thr Gly 
245 250 255 

Thr Leu lie Gly Ala lie Leu Leu Ala Val lie Arg Asn Gly Leu Asn 
260 265 270 

lie Leu Asn Val Ser Ser Phe Trp Gin Gin He Val He Gly Cys Val 
275 280 285 

He Ala Leu Ala Val Gly Phe Asp Val He Arg Asn Lys Thr Ser Lys 
290 295 300 



<210> 15 
<211> 1011 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (988) 

<223> RXA00270 

<400> 15 

tggagactgc aactgagttc acctacgtga tcaacgaaga tgcagcagag cgccagggcg 60 



tggagatccc tcaagagatt ttggataagg ccgaacgcgt atg ate ggc get ttt 

Met He Gly Ala Phe 
1 5 



115 



gag ttc gga ttg ttg tac gga gtt gtc gca ttg ggc gtc tat ttg acg 
Glu Phe Gly Leu Leu Tyr Gly Val Val Ala Leu Gly Val Tyr Leu Thr 
10 15 20 



163 



ttc cgt gtg etc aac ttt ccc gac etc acc gtt gac ggc age ctg acc 
Phe Arg Val Leu Asn Phe Pro Asp Leu Thr Val Asp Gly Ser Leu Thr 
25 30 35 



211 



act ggc gcg gca aca get gcg aca get ctt atg tct ggc tgg cct ccc 
Thr Gly Ala Ala Thr Ala Ala Thr Ala Leu Met Ser Gly Trp Pro Pro 
40 45 50 



259 



ctt atg get act gec get ggt ttc gtt act ggc ttt ate get ggc atg 
Leu Met Ala Thr Ala Ala Gly Phe Val Thr Gly Phe He Ala Gly Met 
55 60 65 



307 



ate acc ggt ttg ctg cac acc aag ggc aag ate gat ggt ttg etc gca 
He Thr Gly Leu Leu His Thr Lys Gly Lys He Asp Gly Leu Leu Ala 
70 75 80 85 



355 
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ggt att ttg acc atg att gcg ttg tgg teg gtt aac ttg cgc ate atg 403 
Gly lie Leu Thr Met lie Ala Leu Trp Ser Val Asn Leu Arg lie Met 
90 95 100 

ggt ggc gcg aac gtg cca ttg ttg cgc acc gat aac etc ttc acc ccg 451 
Gly Gly Ala Asn Val Pro Leu Leu Arg Thr Asp Asn Leu Phe Thr Pro 
105 110 115 

ctt cgc gac gec ggc etc etc ggc aca tgg gca ggc ccg gcg ate etc 499 
Leu Arg Asp Ala Gly Leu Leu Gly Thr Trp Ala Gly Pro Ala lie Leu 
120 125 130 

gec gtt gca gtg gga att ttg gga etc ate gtc ate tgg ttc etc aac 547 
Ala Val Ala Val Gly lie Leu Gly Leu lie Val lie Trp Phe Leu Asn 
135 140 145 

act gat ate gga ctg teg ctg cga tec acc ggc gac aac ggg ccg atg 595 
Thr Asp lie Gly Leu Ser Leu Arg Ser Thr Gly Asp Asn Gly Pro Met 
150 155 160 165 

gtg cag tec ttt ggt gtt tea acg gat ttc acc aaa ate etc acc ate 643 
Val Gin Ser Phe Gly Val Ser Thr Asp Phe Thr Lys lie Leu Thr lie 
170 175 180 

tec ctg tec aat ggt ttt gtt ggt ctt gec ggt gca etc ate get cag 691 
Ser Leu Ser Asn Gly Phe Val Gly Leu Ala Gly Ala Leu lie Ala Gin 
185 190 195 

tac cag ggc ttc gca gat att teg atg ggt att ggc etc ate gtg ate 739 
Tyr Gin Gly Phe Ala Asp lie Ser Met Gly lie Gly Leu lie Val lie 
200 205 210 

ggt etc gca teg gtt att ttg ggc cag gee ate ttc ggt cag cgt cgc 787 
Gly Leu Ala Ser Val lie Leu Gly Gin Ala lie Phe Gly Gin Arg Arg 
215 220 225 

gtg tgg ttg get gtg ttg get gtc ate gtc ggt gee ate gcg tac cgc 835 
Val Trp Leu Ala Val Leu Ala Val lie Val Gly Ala lie Ala Tyr Arg 
230 235 240 245 

ctg ate att ttc gca gca ctg cgc gtt ggc ctt gac ccc aac gat atg 883 
Leu lie lie Phe Ala Ala Leu Arg Val Gly Leu Asp Pro Asn Asp Met 
250 255 260 

aag gca att tct gcg ate ttg gtg gtt gtc gee atg ctg ctg ccg agg 931 
Lys Ala lie Ser Ala lie Leu Val Val Val Ala Met Leu Leu Pro Arg 
265 270 275 

tgg cgt gcg aag ttc tec aag gca ccg aag cct aag caa cca gta gca 979 
Trp Arg Ala Lys Phe Ser Lys Ala Pro Lys Pro Lys Gin Pro Val Ala 
280 285 290 

gtg gag get taagacatgt tatccatcaa egg 1011 
Val Glu Ala 
295 



<210> 16 
<211> 296 
<212> PRT 

<213> Corynebacterium glutamicum 



BGI-131CP 
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<400> 16 

Met lie Gly Ala Phe Glu Phe Gly Leu Leu Tyr Gly Val Val Ala Leu 
15 10 15 

Gly Val Tyr Leu Thr Phe Arg Val Leu Asn Phe Pro Asp Leu Thr Val 

20 25 30 

Asp Gly Ser Leu Thr Thr Gly Ala Ala Thr Ala Ala Thr Ala Leu Met 
35 40 45 

Ser Gly Trp Pro Pro Leu Met Ala Thr Ala Ala Gly Phe Val Thr Gly 
50 55 60 

Phe He Ala Gly Met He Thr Gly Leu Leu His Thr Lys Gly Lys He 
65 70 75 80 

Asp Gly Leu Leu Ala Gly He Leu Thr Met He Ala Leu Trp Ser Val 
85 90 95 

Asn Leu Arg He Met Gly Gly Ala Asn Val Pro Leu Leu Arg Thr Asp 
100 105 110 

Asn Leu Phe Thr Pro Leu Arg Asp Ala Gly Leu Leu Gly Thr Trp Ala 
115 120 125 

Gly Pro Ala He Leu Ala Val Ala Val Gly He Leu Gly Leu He Val 
130 135 140 

He Trp Phe Leu Asn Thr Asp He Gly Leu Ser Leu Arg Ser Thr Gly 
145 150 155 160 

Asp Asn Gly Pro Met Val Gin Ser Phe Gly Val Ser Thr Asp Phe Thr 
165 170 175 

Lys He Leu Thr lie Ser Leu Ser Asn Gly Phe Val Gly Leu Ala Gly 
180 185 190 

Ala Leu He Ala Gin Tyr Gin Gly Phe Ala Asp He Ser Met Gly He 
195 200 205 

Gly Leu He Val He Gly Leu Ala Ser Val He Leu Gly Gin Ala He 
210 215 220 

Phe Gly Gin Arg Arg Val Trp Leu Ala Val Leu Ala Val He Val Gly 
225 230 235 240 

Ala He Ala Tyr Arg Leu He He Phe Ala Ala Leu Arg Val Gly Leu 
245 250 255 

Asp Pro Asn Asp Met Lys Ala He Ser Ala He Leu Val Val Val Ala 
260 265 270 

Met Leu Leu Pro Arg Trp Arg Ala Lys Phe Ser Lys Ala Pro Lys Pro 
275 280 285 

Lys Gin Pro Val Ala Val Glu Ala 
290 295 



<210> 17 
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<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXA02439 



<400> 17 

gcaccactgt tggtggcgga cgacccgtgt acacaggacc agccattgtg gatgccacca 60 

acgttgatgt cattgctgaa gccgttgggg agggtctgcg atg aca aaa ate aag 115 

Met Thr Lys lie Lys 
1 5 

agt ggg gag gcg teg aca age att gtt gag cgc gec tta aag cgc ccc 163 
Ser Gly Glu Ala Ser Thr Ser lie Val Glu Arg Ala Leu Lys Arg Pro 
10 15 20 

gaa ctg ace age ctg ctt ggc gee gtg ctt gtt ttt acg ctg ttt atg 211 
Glu Leu Thr Ser Leu Leu Gly Ala Val Leu Val Phe Thr Leu Phe Met 
25 30 35 

gtg gtc gcg ccg gca ttt agg tea tgg gat teg atg gcg ace gtg ctg 259 
Val Val Ala Pro Ala Phe Arg Ser Trp Asp Ser Met Ala Thr Val Leu 
40 45 50 

tat gcg agt tec acg ate ggc ate atg gcg gtt gee gtg ggc ctg ctg 307 
Tyr Ala Ser Ser Thr lie Gly lie Met Ala Val Ala Val Gly Leu Leu 
55 60 65 

atg ate get gat gaa ttc gac ctg tec ace ggc gtt gee gtg aca act 355 
Met lie Ala Asp Glu Phe Asp Leu Ser Thr Gly Val Ala Val Thr Thr 
70 75 80 85 

gca gcg ctg gcg gee teg atg ttt age tat aac ctg tgg ctg aac ace 403 
Ala Ala Leu Ala Ala Ser Met Phe Ser Tyr Asn Leu Trp Leu Asn Thr 
90 95 100 

tgg gtg ggc gcg ctg att gca ttg gtg att teg ctg gee ate ggc ttt 451 
Trp Val Gly Ala Leu lie Ala Leu Val lie Ser Leu Ala lie Gly Phe 
105 110 115 



ttc aac ggc ttt ttg gta gtg aaa acc aag att gca tec ttc ctg ate 
Phe Asn Gly Phe Leu Val Val Lys Thr Lys lie Ala Ser Phe Leu lie 
120 125 130 



499 



acc ctt gec act ttc ctt atg ctg cag ggt att aat ctg gcg gtc acc 547 
Thr Leu Ala Thr Phe Leu Met Leu Gin Gly lie Asn Leu Ala Val Thr 
135 140 145 



aag ctg att tec ggc acc gtg gec acg cca acc ate gcg gat atg gaa 595 
Lys Leu lie Ser Gly Thr Val Ala Thr Pro Thr lie Ala Asp Met Glu 
150 155 160 165 



ggt ttt cct tea gcg cgt gcg gtg ttt gec age teg att ccc ate ttt 643 
Gly Phe Pro Ser Ala Arg Ala Val Phe Ala Ser Ser lie Pro lie Phe 
170 175 180 



ggt gtg aat att cgc ate act gtt ttt tgg tgg ctg ctg ttt gtt ate 



691 
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Gly Val Asn He Arg He Thr Val Phe Trp Trp Leu Leu Phe Val He 
185 190 195 

gtc ggc act ttt gtg ttg ttt aag acg cgc ate ggc aac tgg att ttt 
Val Gly Thr Phe Val Leu Phe Lys Thr Arg He Gly Asn Trp He Phe 
200 205 210 



gcg 



739 



gtc ggt ggc gat gaa gag gca get cgc gca gtc ggc gtt ccc gtg 787 
Ala Val Gly Gly Asp Glu Glu Ala Ala Arg Ala Val Gly Val Pro Val 
215 220 225 



835 



883 



931 



979 



cgt ggc gtg aaa ate ggc ctg ttc atg ttc gtt ggt ttt gee gec tgg 

Arg Gly Val Lys He Gly Leu Phe Met Phe Val Gly Phe Ala Ala Trp 
230 235 240 245 

ttt gtg ggc atg cac aac ctg ttc etc ttt gat teg att cag get ggt 

Phe Val Gly Met His Asn Leu Phe Leu Phe Asp Ser He Gin Ala Gly 

250 255 260 

caa ggc gtg ggt aat gag ttc etc tac ate ate get gcg gtg ate gga 

Gin Gly Val Gly Asn Glu Phe Leu Tyr He He Ala Ala Val He Gly 

265 270 275 

ggc ate tec atg act ggt ggc cgc gga aca gtg gtg ggc aca atg att 

Gly He Ser Met Thr Gly Gly Arg Gly Thr Val Val Gly Thr Met He 
280 285 290 

ggt gca etc ate ttt gga atg acc aac caa ggc att gtt tat gca ggt 

Gly Ala Leu He Phe Gly Met Thr Asn Gin Gly He Val Tyr Ala Gly 
295 300 305 

tgg aac cct gac tgg ttc atg ttc ttc etc ggc ggc acc eta ctt ctg 

Trp Asn Pro Asp Trp Phe Met Phe Phe Leu Gly Gly Thr Leu Leu Leu 
310 315 320 325 

get gtt ttg etc aat cac cga ttc gag cgt ttc aac aag gag cga tea 1123 
Ala Val Leu Leu Asn His Arg Phe Glu Arg Phe Asn Lys Glu Arg Ser 

330 335 340 



1027 



1075 



tgacagacct cattcaactc cgc 



1146 



Ser Gly Glu Ala Ser Thr Ser He Val Glu Arg 
10 15 



<210> 18 
<211> 341 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 18 

Met Thr Lys He Lys 
1 5 

Ala Leu Lys Arg Pro Glu Leu Thr 
20 



Ser Leu Leu Gly Ala Val Leu Val 
25 30 



Phe Thr Leu Phe Met Val Val Ala Pro Ala Phe Arg Ser Trp Asp Ser 

35 40 45 

Met Ala Thr Val Leu Tyr Ala Ser Ser Thr He Gly He Met Ala Val 

50 55 60 

Ala Val Gly Leu Leu Met He Ala Asp Glu Phe Asp Leu Ser Thr Gly 
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65 70 75 80 

Val Ala Val Thr Thr Ala Ala Leu Ala Ala Ser Met Phe Ser Tyr Asn 
85 90 95 

Leu Trp Leu Asn Thr Trp Val Gly Ala Leu lie Ala Leu Val lie Ser 
100 105 110 

Leu Ala lie Gly Phe Phe Asn Gly Phe Leu Val Val Lys Thr Lys lie 
115 120 125 

Ala Ser Phe Leu lie Thr Leu Ala Thr Phe Leu Met Leu Gin Gly lie 
130 135 140 

Asn Leu Ala Val Thr Lys Leu lie Ser Gly Thr Val Ala Thr Pro Thr 
145 150 155 160 

lie Ala Asp Met Glu Gly Phe Pro Ser Ala Arg Ala Val Phe Ala Ser 
165 170 175 

Ser lie Pro He Phe Gly Val Asn He Arg He Thr Val Phe Trp Trp 
180 185 190 

Leu Leu Phe Val He Val Gly Thr Phe Val Leu Phe Lys Thr Arg He 
195 200 205 

Gly Asn Trp He Phe Ala Val Gly Gly Asp Glu Glu Ala Ala Arg Ala 
210 215 220 

Val Gly Val Pro Val Arg Gly Val Lys He Gly Leu Phe Met Phe Val 
225 230 235 240 

Gly Phe Ala Ala Trp Phe Val Gly Met His Asn Leu Phe Leu Phe Asp 
245 250 255 

Ser He Gin Ala Gly Gin Gly Val Gly Asn Glu Phe Leu Tyr He He 
260 265 270 

Ala Ala Val He Gly Gly He Ser Met Thr Gly Gly Arg Gly Thr Val 
275 280 285 

Val Gly Thr Met He Gly Ala Leu He Phe Gly Met Thr Asn Gin Gly 
290 295 300 

He Val Tyr Ala Gly Trp Asn Pro Asp Trp Phe Met Phe Phe Leu Gly 
305 310 315 320 

Gly Thr Leu Leu Leu Ala Val Leu Leu Asn His Arg Phe Glu Arg Phe 
325 330 335 

Asn Lys Glu Arg Ser 
340 



<210> 19 
<211> 746 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (1) . . (723) 
<223> RXN02994 

<400> 19 

ate aag atg acg gga gtg caa aaa tac ttc ggc gac ttt cat gec ctt 

lie Lys Met Thr Gly Val Gin Lys Tyr Phe Gly Asp Phe His Ala Leu 

15 10 15 



gga cca tec gga tec ggc aag tea ace ctt tgc cgc acg ate aac cgt 
Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Cys Arg Thr lie Asn Arg 
35 40 45 



48 



acg gat att gat ctt gaa att ccc aga gga caa gtt gtc gtc gta ctt 96 
Thr Asp lie Asp Leu Glu lie Pro Arg Gly Gin Val Val Val Val Leu 
20 25 30 



144 



etc gaa ace ate gag gaa ggc acc ate gaa ate gat gga aag gtt etc 192 
Leu Glu Thr lie Glu Glu Gly Thr lie Glu lie Asp Gly Lys Val Leu 
50 55 60 

cca gaa gaa ggt aaa ggc tta gee aat etc cgc gec gat gtc gga atg 240 
Pro Glu Glu Gly Lys Gly Leu Ala Asn Leu Arg Ala Asp Val Gly Met 
65 70 75 80 

gta ttc cag tec ttc aac etc ttc ccc cac etc acc ate aaa gac aac 288 
Val Phe Gin Ser Phe Asn Leu Phe Pro His Leu Thr lie Lys Asp Asn 
85 90 95 

gtc act ctt gca ccc ate aaa gtg cga aag atg aaa aag tct gaa gec 336 
Val Thr Leu Ala Pro lie Lys Val Arg Lys Met Lys Lys Ser Glu Ala 
100 105 110 

gaa aag ctt gcg atg age ctg ttg gaa cgc gtc ggc ate gca aac caa 384 
Glu Lys Leu Ala Met Ser Leu Leu Glu Arg Val Gly He Ala Asn Gin 
115 120 125 

get gat aaa tat ccg gcg caa ctg tec ggc ggt cag caa cag cgt gtg 432 
Ala Asp Lys Tyr Pro Ala Gin Leu Ser Gly Gly Gin Gin Gin Arg Val 
130 135 140 

gec ate gcg cgc gca ctt gcg atg aac cca aag ate atg ctt ttc gac 480 
Ala He Ala Arg Ala Leu Ala Met Asn Pro Lys He Met Leu Phe Asp 
145 150 155 160 

gag ccc acc tec gec ctt gac cct gaa atg gtc aac gaa gtg ttg gac 528 
Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val Asn Glu Val Leu Asp 
165 170 175 

gtc atg gca age ctt gee aag gaa ggc atg acg atg gtg tgt gtt acc 57 6 
Val Met Ala Ser Leu Ala Lys Glu Gly Met Thr Met Val Cys Val Thr 
180 185 190 

cac gag atg gga ttc gca cgc aaa gca gec gat cgt gtg ttg ttc atg 624 
His Glu Met Gly Phe Ala Arg Lys Ala Ala Asp Arg Val Leu Phe Met 
195 200 205 

gcg gat ggg etc att gtg gaa gat acg gaa cca gat tec ttc ttc acc 672 
Ala Asp Gly Leu He Val Glu Asp Thr Glu Pro Asp Ser Phe Phe Thr 
210 215 220 



aac cct aag tct gat cgt gca aaa gac ttc etc ggc aag ate ctt gee 



720 
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Asn Pro Lys Ser Asp Arg Ala Lys Asp Phe Leu Gly Lys lie Leu Ala 
225 230 235 240 

cac tagtttttgg ctgcgcctct ate 746 
His 



<210> 20 
<211> 241 
<212> PRT 

<213? Corynebacterium glutamicum 
<400> 20 

lie Lys Met Thr Gly Val Gin Lys Tyr Phe Gly Asp Phe His Ala Leu 
15 10 15 

Thr Asp lie Asp Leu Glu lie Pro Arg Gly Gin Val Val Val Val Leu 
20 25 30 

Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Cys Arg Thr lie Asn Arg 
35 40 45 

Leu Glu Thr lie Glu Glu Gly Thr lie Glu lie Asp Gly Lys Val Leu 
50 55 60 

Pro Glu Glu Gly Lys Gly Leu Ala Asn Leu Arg Ala Asp Val Gly Met 
65 70 75 80 

Val Phe Gin Ser Phe Asn Leu Phe Pro His Leu Thr lie Lys Asp Asn 
85 90 95 

Val Thr Leu Ala Pro lie Lys Val Arg Lys Met Lys Lys Ser Glu Ala 
100 105 110 

Glu Lys Leu Ala Met Ser Leu Leu Glu Arg Val Gly lie Ala Asn Gin 
115 120 125 

Ala Asp Lys Tyr Pro Ala Gin Leu Ser Gly Gly Gin Gin Gin Arg Val 
130 135 140 

Ala lie Ala Arg Ala Leu Ala Met Asn Pro Lys lie Met Leu Phe Asp 
145 150 155 160 

Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val Asn Glu Val Leu Asp 
165 170 175 

Val Met Ala Ser Leu Ala Lys Glu Gly Met Thr Met Val Cys Val Thr 
180 185 190 

His Glu Met Gly Phe Ala Arg Lys Ala Ala Asp Arg Val Leu Phe Met 
195 200 205 

Ala Asp Gly Leu lie Val Glu Asp Thr Glu Pro Asp Ser Phe Phe Thr 
210 215 220 

Asn Pro Lys Ser Asp Arg Ala Lys Asp Phe Leu Gly Lys lie Leu Ala 
225 230 235 240 



His 
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<210> 21 
<211> 1790 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) . . (1767) 

<223> FRXA01245 



<400> 21 

gcc tec tgg gtc acc acc ctg ggg ctg ggc ggg ttc cac eta gat ttc 
Ala Ser Trp Val Thr Thr Leu Gly Leu Gly Gly Phe His Leu Asp Phe 
15 10 15 

tgg tgg gaa ctg gcc ctg ctg gtg acc ata atg ctg ttg ggc cac tgg 
Trp Trp Glu Leu Ala Leu Leu Val Thr lie Met Leu Leu Gly His Trp 
20 25 30 

ctg gag atg cgc get ctt ggt gca gcc tec tec gcg ctt gac gcg ctg 
Leu Glu Met Arg Ala Leu Gly Ala Ala Ser Ser Ala Leu Asp Ala Leu 
35 40 45 



ggc ate cag cgc atg gtc gcc gac gcc cag gcc tec tec tec egg gcc 
Gly lie Gin Arg Met Val Ala Asp Ala Gin Ala Ser Ser Ser Arg Ala 
145 150 155 160 

cag gcc ctg gcc gat cga gcc gca gcc tta ctg ttc tgg ttc gcc ctg 
Gin Ala Leu Ala Asp Arg Ala Ala Ala Leu Leu Phe Trp Phe Ala Leu 
165 170 175 

ate acg gcc ctg ate acc gcc gtg gtc tgg acc ate ate ggc age ccc 
He Thr Ala Leu He Thr Ala Val Val Trp Thr He He Gly Ser Pro 
ISO 185 190 



48 



96 



144 



gca gcg etc ctg ccc gat gag gcc gag aag gtc gtc gac ggg acc acc 192 
Ala Ala Leu Leu Pro Asp Glu Ala Glu Lys Val Val Asp Gly Thr Thr 
50 55 60 

cgc acc gta gcg ate tea gag ctg gcc gtc gac gat gtc gtg ctg gtc 240 
Arg Thr Val Ala He Ser Glu Leu Ala Val Asp Asp Val Val Leu Val 
65 70 75 80 

cga gca ggt gcc cgc gtc ccg gcc gac ggg acc ate atg gac gga gcg 
Arg Ala Gly Ala Arg Val Pro Ala Asp Gly Thr He Met Asp Gly Ala 
85 90 95 

gcc gaa ttc gat gag gcc atg ate acc ggc gaa tec cga ccc gtc tac 
Ala Glu Phe Asp Glu Ala Met He Thr Gly Glu Ser Arg Pro Val Tyr 
100 105 110 

egg gat acc ggt gag acc gtg gtg gcc ggc acc gtg gcc acc gac aac 
Arg Asp Thr Gly Glu Thr Val Val Ala Gly Thr Val Ala Thr Asp Asn 
115 120 125 

acc gtc cgt ate egg gtg gag gcc acc ggt ggg gac aec gcc ctg gca 432 
Thr Val Arg He Arg Val Glu Ala Thr Gly Gly Asp Thr Ala Leu Ala 
130 135 140 



288 



336 



384 



480 



52£ 



576 
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gac gat gcc gtg gtc cgc gcg gtg acc gtg ctg ate ate gec tgc ccg 624 

Asp Asp Ala Val Val Arg Ala Val Thr Val Leu lie lie Ala Cys Pro 

195 200 205 

cac gcc ctg ggc ctg gcc ate ccg ctg gtc ate gcg ate tec tec gag 672 

His Ala Leu Gly Leu Ala lie Pro Leu Val lie Ala lie Ser Ser Glu 

210 215 220 

cgc gcc gcg aaa tec ggg gtg etc ate aag gac cgc atg gca etc gag 720 

Arg Ala Ala Lys Ser Gly Val Leu lie Lys Asp Arg Met Ala Leu Glu 

225 230 235 240 

cac atg cgc acc ate gac gtc gtc ttg ttc gat aag acc ggc acc ctg 768 

His Met Arg Thr lie Asp Val Val Leu Phe Asp Lys Thr Gly Thr Leu 

245 250 255 

acc gaa ggc gca cac gcc gtc acc ggc gtg get ccg gcc acg ggt ate 816 

Thr Glu Gly Ala His Ala Val Thr Gly Val Ala Pro Ala Thr Gly lie 

260 265 270 

gcc gag ggt gag ctg ctg gcc ctg gcc gcc gcc get gag gcc gat agt 864 

Ala Glu Gly Glu Leu Leu Ala Leu Ala Ala Ala Ala Glu Ala Asp Ser 

275 280 285 

gag cac ccc gtg gcc cgc gcg ate gtg act gcc gcg gcc gca cac ccg 912 

Glu His Pro Val Ala Arg Ala lie Val Thr Ala Ala Ala Ala His Pro 

290 295 300 

gag gcc teg cag cgt cag ctg cgc gca acc ggt ttc acc gcc gcc tec 960 

Glu Ala Ser Gin Arg Gin Leu Arg Ala Thr Gly Phe Thr Ala Ala Ser 

305 310 315 320 

ggc cgc ggg ate egg gcc acc gtc gac ggt gcc gaa ate etc gtg ggc 1008 

Gly Arg Gly lie Arg Ala Thr Val Asp Gly Ala Glu lie Leu Val Gly 

325 330 335 

ggg ccg aac atg eta cgc gag ttc aat ctg acc acc ccg ggt gag etc 1056 

Gly Pro Asn Met Leu Arg Glu Phe Asn Leu Thr Thr Pro Gly Glu Leu 

340 345 350 

gcc gac ate acc ggt tec tgg gca cag cga ggt gcc gga gtg eta cat 1104 

Ala Asp He Thr Gly Ser Trp Ala Gin Arg Gly Ala Gly Val Leu His 

355 360 365 

gtc gtc cgc gac ggt gag ate ate ggt gcg gtg gca gtg gag gac aaa 1152 

Val Val Arg Asp Gly Glu He He Gly Ala Val Ala Val Glu Asp Lys 

370 375 380 

ate cgc ccc gaa tec cgc gcg gcg gta cgc gcc ctg cag gcc cgc ggg 1200 

He Arg Pro Glu Ser Arg Ala Ala Val Arg Ala Leu Gin Ala Arg Gly 

385 390 395 400 

gtg aag gtg gcg atg ate acc ggt gac gcc acc cag gtc gcc cag gca 124 8 

Val Lys Val Ala Met He Thr Gly Asp Ala Thr Gin Val Ala Gin Ala 

405 410 415 

gtg ggc aag gat ctg ggg ate gat gag gtc ttc gcc gag gtt ctg ccg 1296 

Val Gly Lys Asp Leu Gly He Asp Glu Val Phe Ala Glu Val Leu Pro 

420 425 430 



cag gac aag gac acc aag gtc acc cag ctg cag gag cgc ggt ctg age 



1344 
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Gln Asp Lys Asp Thr Lys Val Thr Gin Leu Gin Glu Arg Gly Leu Ser 
435 440 445 

gtg gcc atg gtc ggc gac ggt gtc aat gac gcc ccg gcc ctg gcc egg 1392 
Val Ala Met Val Gly Asp Gly Val Asn Asp Ala Pro Ala Leu Ala Arg 
450 455 460 

gcc gag gtc ggt att gcg att ggc gcg ggt aca gat gtg gcg atg gag 1440 
Ala Glu Val Gly lie Ala lie Gly Ala Gly Thr Asp Val Ala Met Glu 
465 470 475 480 

tec gcc ggg gtg gtc ctg gcc agt gat gat ccc egg gcc gtg ctg teg 1488 
Ser Ala Gly Val Val Leu Ala Ser Asp Asp Pro Arg Ala Val Leu Ser 
485 490 495 

atg ate gag etc tec cat gcc age tac cgc aag atg gtc cag aac ctg 1536 
Met lie Glu Leu Ser His Ala Ser Tyr Arg Lys Met Val Gin Asn Leu 
500 505 510 

gtc tgg gcg acc ggg tac aac ate gtg gcc gtt ccg ctg gcc gcc ggt 1584 
Val Trp Ala Thr Gly Tyr Asn lie Val Ala Val Pro Leu Ala Ala Gly 
515 520 525 

gtg etc gcc cct ate ggt gtg ctg ctt ccc ccg gcg gcg gcc gcc ate 1632 
Val Leu Ala Pro lie Gly Val Leu Leu Pro Pro Ala Ala Ala Ala lie 
530 535 540 

ttg atg tec ctg tec acg ate ate gtc gcc etc aac gcc cag ctg eta 1680 
Leu Met Ser Leu Ser Thr lie lie Val Ala Leu Asn Ala Gin Leu Leu 
545 550 555 560 

cgc egg ate gac ctg gac ccg get cac eta get ccg acc gac ggg aag 1728 
Arg Arg lie Asp Leu Asp Pro Ala His Leu Ala Pro Thr Asp Gly Lys 
565 570 575 

gag gag aag get get gtg age tct gca gcc ccc gtc cgc tgactttcaa 1777 
Glu Glu Lys Ala Ala Val Ser Ser Ala Ala Pro Val Arg 
580 585 

tgcttcatgg act 1790 



<210> 22 
<211> 589 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Ala Ser Trp Val Thr Thr Leu Gly Leu Gly Gly Phe His Leu Asp Phe 
15 10 15 

Trp Trp Glu Leu Ala Leu Leu Val Thr lie Met Leu Leu Gly His Trp 
20 25 30 

Leu Glu Met Arg Ala Leu Gly Ala Ala Ser Ser Ala Leu Asp Ala Leu 
35 40 45 

Ala Ala Leu Leu Pro Asp Glu Ala Glu Lys Val Val Asp Gly Thr Thr 
50 55 60 

Arg Thr Val Ala lie Ser Glu Leu Ala Val Asp Asp Val Val Leu Val 
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65 70 75 80 

Arg Ala Gly Ala Arg Val Pro Ala Asp Gly Thr lie Met Asp Gly Ala 
85 90 95 

Ala Glu Phe Asp Glu Ala Met He Thr Gly Glu Ser Arg Pro Val Tyr 
100 105 110 

Arg Asp Thr Gly Glu Thr Val Val Ala Gly Thr Val Ala Thr Asp Asn 
115 120 125 

Thr Val Arg He Arg Val Glu Ala Thr Gly Gly Asp Thr Ala Leu Ala 
130 135 140 

Gly He Gin Arg Met Val Ala Asp Ala Gin Ala Ser Ser Ser Arg Ala 
145 150 155 160 

Gin Ala Leu Ala Asp Arg Ala Ala Ala Leu Leu Phe Trp Phe Ala Leu 
165 170 175 

He Thr Ala Leu He Thr Ala Val Val Trp Thr He lie Gly Ser Pro 
180 185 190 

Asp Asp Ala Val Val Arg Ala Val Thr Val Leu lie lie Ala Cys Pro 
195 200 205 

His Ala Leu Gly Leu Ala lie Pro Leu Val He Ala He Ser Ser Glu 
210 215 220 

Arg Ala Ala Lys Ser Gly Val Leu He Lys Asp Arg Met Ala Leu Glu 
225 230 235 240 

His Met Arg Thr He Asp Val Val Leu Phe Asp Lys Thr Gly Thr Leu 
245 250 255 

Thr Glu Gly Ala His Ala Val Thr Gly Val Ala Pro Ala Thr Gly He 
260 265 270 

Ala Glu Gly Glu Leu Leu Ala Leu Ala Ala Ala Ala Glu Ala Asp Ser 
275 280 285 

Glu His Pro Val Ala Arg Ala He Val Thr Ala Ala Ala Ala His Pro 
290 295 300 

Glu Ala Ser Gin Arg Gin Leu Arg Ala Thr Gly Phe Thr Ala Ala Ser 
305 310 315 320 

Gly Arg Gly He Arg Ala Thr Val Asp Gly Ala Glu He Leu Val Gly 
325 330 335 

Gly Pro Asn Met Leu Arg Glu Phe Asn Leu Thr Thr Pro Gly Glu Leu 
340 345 350 

Ala Asp He Thr Gly Ser Trp Ala Gin Arg Gly Ala Gly Val Leu His 
355 360 365 

Val Val Arg Asp Gly Glu He He Gly Ala Val Ala Val Glu Asp Lys 
370 375 380 

He Arg Pro Glu Ser Arg Ala Ala Val Arg Ala Leu Gin Ala Arg Gly 
385 390 395 400 
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Val Lys Val Ala Met lie Thr Gly Asp Ala Thr Gin Val Ala Gin Ala 
405 410 415 

Val Gly Lys Asp Leu Gly lie Asp Glu Val Phe Ala Glu Val Leu Pro 
420 425 430 

Gin Asp Lys Asp Thr Lys Val Thr Gin Leu Gin Glu Arg Gly Leu Ser 
435 440 445 

Val Ala Met Val Gly Asp Gly Val Asn Asp Ala Pro Ala Leu Ala Arg 
450 455 460 

Ala Glu Val Gly lie Ala lie Gly Ala Gly Thr Asp Val Ala Met Glu 
465 470 475 480 

Ser Ala Gly Val Val Leu Ala Ser Asp Asp Pro Arg Ala Val Leu Ser 
485 490 495 

Met lie Glu Leu Ser His Ala Ser Tyr Arg Lys Met Val Gin Asn Leu 
500 505 510 

Val Trp Ala Thr Gly Tyr Asn lie Val Ala Val Pro Leu Ala Ala Gly 
515 520 525 

Val Leu Ala Pro lie Gly Val Leu Leu Pro Pro Ala Ala Ala Ala He 
530 535 540 

Leu Met Ser Leu Ser Thr He He Val Ala Leu Asn Ala Gin Leu Leu 
545 550 555 560 

Arg Arg He Asp Leu Asp Pro Ala His Leu Ala Pro Thr Asp Gly Lys 
565 570 575 



Glu Glu Lys Ala Ala Val Ser Ser Ala Ala Pro Val Arg 
580 585 



<210> 23 
<211> 807 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> RXA00002 

<400> 23 

ctgacttctt gggcttcggt gctgcaatat ctaggttcac gccccggatg gcaccggaga 60 

ggctgcagac aagctcgctg ctgaggattc tcacctgcac gtg ctg cac cgc gaa 115 

Val Leu His Arg Glu 
1 5 

ggc aag ggt ggc ctt ctt ggc get tat ate gec ggc ttc gag tgg ggc 163 
Gly Lys Gly Gly Leu Leu Gly Ala Tyr He Ala Gly Phe Glu Trp Gly 
10 15 20 



eta gag aag gat tac cat gtt ctg tgc gaa atg gat gec gac ggc tec 211 
Leu Glu Lys Asp Tyr His Val Leu Cys Glu Met Asp Ala Asp Gly Ser 
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25 30 35 

cac gca cca gaa cag etc cac etc ttg ctt gag gaa att gaa aag ggc 259 
His Ala Pro Glu Gin Leu His Leu Leu Leu Glu Glu lie Glu Lys Gly 
40 45 50 

gca gat ctg gtc att ggc tec cgc tac gta ccg ggt gga gag aca gtg 307 
Ala Asp Leu Val lie Gly Ser Arg Tyr Val Pro Gly Gly Glu Thr Val 
55 60 65 

aac tgg cct gec aac cgc gaa ctg ctg tec cgc ttg ggc aac aag tac 355 
Asn Trp Pro Ala Asn Arg Glu Leu Leu Ser Arg Leu Gly Asn Lys Tyr 
70 75 80 85 

att tct gtt gee ctg ggt gee ggc ate aat gac atg act gec ggc tac 403 
He Ser Val Ala Leu Gly Ala Gly He Asn Asp Met Thr Ala Gly Tyr 
90 95 100 

cgt get ttc egg cgt gag ctg ctt gag cac etc gac ttt gag gag ctt 451 
Arg Ala Phe Arg Arg Glu Leu Leu Glu His Leu Asp Phe Glu Glu Leu 
105 110 115 

tec aac gec gga tac ate ttc cag gtg gac gtt gee ttc cgc gee ate 499 
Ser Asn Ala Gly Tyr lie Phe Gin Val Asp Val Ala Phe Arg Ala He 
120 125 130 

aag gat ggc ttc gat gtc cgc gag gtt ccg ate acc ttc acc gag cgc 547 
Lys Asp Gly Phe Asp Val Arg Glu Val Pro He Thr Phe Thr Glu Arg 
135 140 145 

gag ctt ggt gaa tec aag ctg gac ggc tec ttt gtc aag gat tec ctg 595 
Glu Leu Gly Glu Ser Lys Leu Asp Gly Ser Phe Val Lys Asp Ser Leu 
150 155 160 165 

etc gaa gta acc aag tgg gga gtg get cac cgc tec gag cag ate age 643 
Leu Glu Val Thr Lys Trp Gly Val Ala His Arg Ser Glu Gin He Ser 
170 175 180 

gat ttc aca teg gaa gta tec aag ate gee tec cgc acg gtc aag gac 691 
Asp Phe Thr Ser Glu Val Ser Lys He Ala Ser Arg Thr Val Lys Asp 
185 190 195 

atg gag ctt ggc cct aag gee acc acg gee aag aac get gta ccg gac 739 
Met Glu Leu Gly Pro Lys Ala Thr Thr Ala Lys Asn Ala Val Pro Asp 
200 205 210 

ttc gtt tec gaa gtc tct aac eta get aaa ggc acc ttc aag aag 784 
Phe Val Ser Glu Val Ser Asn Leu Ala Lys Gly Thr Phe Lys Lys 
215 220 225 

taactcgatg cccgcggcgt etc 807 



<210> 24 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Val Leu His Arg Glu Gly Lys Gly Gly Leu Leu Gly Ala Tyr He Ala 
15 10 15 
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Gly Phe Glu Trp Gly Leu Glu Lys Asp Tyr His Val Leu Cys Glu Met 
20 25 30 

Asp Ala Asp Gly Ser His Ala Pro Glu Gin Leu His Leu Leu Leu Glu 
35 40 45 

Glu lie Glu Lys Gly Ala Asp Leu Val lie Gly Ser Arg Tyr Val Pro 
50 55 60 

Gly Gly Glu Thr Val Asn Trp Pro Ala Asn Arg Glu Leu Leu Ser Arg 
65 70 75 80 

Leu Gly Asn Lys Tyr lie Ser Val Ala Leu Gly Ala Gly lie Asn Asp 
85 90 95 

Met Thr Ala Gly Tyr Arg Ala Phe Arg Arg Glu Leu Leu Glu His Leu 
100 105 110 

Asp Phe Glu Glu Leu Ser Asn Ala Gly Tyr lie Phe Gin Val Asp Val 
115 120 125 

Ala Phe Arg Ala lie Lys Asp Gly Phe Asp Val Arg Glu Val Pro lie 
130 135 140 

Thr Phe Thr Glu Arg Glu Leu Gly Glu Ser Lys Leu Asp Gly Ser Phe 
145 150 155 160 

Val Lys Asp Ser Leu Leu Glu Val Thr Lys Trp Gly Val Ala His Arg 
165 170 175 

Ser Glu Gin lie Ser Asp Phe Thr Ser Glu Val Ser Lys lie Ala Ser 
180 185 190 

Arg Thr Val Lys Asp Met Glu Leu Gly Pro Lys Ala Thr Thr Ala Lys 
195 200 205 

Asn Ala Val Pro Asp Phe Val Ser Glu Val Ser Asn Leu Ala Lys Gly 
210 215 220 



Thr Phe Lys Lys 
225 



<210> 25 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXA00160 

<400> 25 

tacaggggtg gggttacccc ctaaggtggt cacaacttga taacggactg gttaataaat 60 

ggccaatctg accattttaa cctccataaa aaggattctc atg eta aac ate gca 115 

Met Leu Asn lie Ala 
1 5 
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cgc aac cgc aac atg aag cgt cga eta gca att get get ttc gtc gec 
Arg Asn Arg Asn Met Lys Arg Arg Leu Ala lie Ala Ala Phe Val Ala 
10 15 20 



163 



acc gca acc get ace gee ace atg gca cca gca tec gcg caa acc gac 211 
Thr Ala Thr Ala Thr Ala Thr Met Ala Pro Ala Ser Ala Gin Thr Asp 
25 30 35 

tac gca ggc ctt tec tec ggc gtt gee gac acc gtc gca gaa get gca 259 
Tyr Ala Gly Leu Ser Ser Gly Val Ala Asp Thr Val Ala Glu Ala Ala 
40 45 50 

gga gtc gca acc acc gec gtc gca cca gec gec acc gta gcg cgc cca 
Gly Val Ala Thr Thr Ala Val Ala Pro Ala Ala Thr Val Ala Arg Pro 
55 60 65 

gca aac ggc acc ttc acc tea gga ttc gga cca cgt tgg gga acc ttc 
Ala Asn Gly Thr Phe Thr Ser Gly Phe Gly Pro Arg Trp Gly Thr Phe 
70 75 80 85 

cac aac ggc ate gac ate gca aac tea ate ggc acc cca ate tac gec 
His Asn Gly He Asp He Ala Asn Ser He Gly Thr Pro He Tyr Ala 
90 95 100 

gtc atg gee ggc act gtc ate age tct ggc cca gca tec ggc tat gga 451 
Val Met Ala Gly Thr Val He Ser Ser Gly Pro Ala Ser Gly Tyr Gly 
105 HO 115 



cag tgg ate cgc ate cag cac gac gac gga tec ate tec ate tac gga 
Gin Trp He Arg He Gin His Asp Asp Gly Ser He Ser He Tyr Gly 
120 125 130 

cac atg gaa tac etc tac gtc tec gtc ggc gaa cgc gtc gca gca ggc 
His Met Glu Tyr Leu Tyr Val Ser Val Gly Glu Arg Val Ala Ala Gly 
135 140 145 

cag gaa ate gca gga atg ggc age caa gga ttc tec acc ggc tec cac 
Gin Glu He Ala Gly Met Gly Ser Gin Gly Phe Ser Thr Gly Ser His 
150 155 160 165 

etc cac ttc gag ate cac cca gac ggc gtc acc cca gtc gac cca cag 
Leu His Phe Glu He His Pro Asp Gly Val Thr Pro Val Asp Pro Gin 
170 175 180 

gca tgg etc gca aac cac ggc ate tac gtt taagegctag ccgttcgtgg 
Ala Trp Leu Ala Asn His Gly He Tyr Val 
185 190 

gat 



307 



355 



403 



499 



547 



595 



643 



693 



696 



<210> 26 
<211> 191 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Met Leu Asn He Ala Arg Asn Arg Asn Met Lys Arg Arg Leu Ala lie 
15 10 15 

Ala Ala Phe Val Ala Thr Ala Thr Ala Thr Ala Thr Met Ala Pro Ala 
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20 25 30 

Ser Ala Gin Thr Asp Tyr Ala Gly Leu Ser Ser Gly Val Ala Asp Thr 
35 40 45 

Val Ala Glu Ala Ala Gly Val Ala Thr Thr Ala Val Ala Pro Ala Ala 
50 55 60 

Thr Val Ala Arg Pro Ala Asn Gly Thr Phe Thr Ser Gly Phe Gly Pro 
65 70 75 80 

Arg Trp Gly Thr Phe His Asn Gly lie Asp lie Ala Asn Ser lie Gly 
85 90 95 

Thr Pro lie Tyr Ala Val Met Ala Gly Thr Val lie Ser Ser Gly Pro 
100 105 110 

Ala Ser Gly Tyr Gly Gin Trp lie Arg lie Gin His Asp Asp Gly Ser 
115 120 125 

lie Ser lie Tyr Gly His Met Glu Tyr Leu Tyr Val Ser Val Gly Glu 
130 135 140 

Arg Val Ala Ala Gly Gin Glu lie Ala Gly Met Gly Ser Gin Gly Phe 
145 150 155 160 

Ser Thr Gly Ser His Leu His Phe Glu lie His Pro Asp Gly Val Thr 
165 170 175 

Pro Val Asp Pro Gin Ala Trp Leu Ala Asn His Gly lie Tyr Val 
180 185 190 



<210> 27 
<211> 1063 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (90) . . (1040) 

<223> RXA00345 

<400> 27 

agtgacccat atggcgtatc cgaggtctaa cgcgattttg cgattttcaa taagttttca 60 

tgttgacatc ctttttcaat aagcatttaatg gca ggt atg aaa aag ctt ctt 113 

Met Ala Gly Met Lys Lys Leu Leu 
1 5 

tgg aca etc ccc ate etc cca ctg gta eta get ggc tgc tea act gga 161 
Trp Thr Leu Pro lie Leu Pro Leu Val Leu Ala Gly Cys Ser Thr Gly 
10 15 20 

tea gca gat tec gcg gat tec acc aac get gec gga tec aat tec ctt 209 
Ser Ala Asp Ser Ala Asp Ser Thr Asn Ala Ala Gly Ser Asn Ser Leu 
25 30 35 40 



aaa gtg gtc acc tec acc cag gtg tgg get gac gtc gec gaa get gtc 
Lys Val Val Thr Ser Thr Gin Val Trp Ala Asp Val Ala Glu Ala Val 
45 50 55 



257 
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gcc cca gat gta gac att gaa gca att att acc ggt ggc gac ate gac 
Ala Pro Asp Val Asp lie Glu Ala lie lie Thr Gly Gly Asp lie Asp 
60 65 70 



305 



cct cat tec ttc gag cct tec get acc gat atg get aaa gtt tec gaa 
Pro His Ser Phe Glu Pro Ser Ala Thr Asp Met Ala Lys Val Ser Glu 
75 80 85 



353 



get gac ate att ate gtc ggt ggc ggc ggc tat gat tec tgg etc tac 
Ala Asp He He He Val Gly Gly Gly Gly Tyr Asp Ser Trp Leu Tyr 
90 95 100 



401 



ggc acc ttg gaa gac gat gat cgc ate ate cac gca ttg gat etc tea 
Gly Thr Leu Glu Asp Asp Asp Arg He He His Ala Leu Asp Leu Ser 
105 110 115 120 



449 



gag cat gac cac age gag cat gat gat cac gag cac gaa gec gaa gaa 
Glu His Asp His Ser Glu His Asp Asp His Glu His Glu Ala Glu Glu 
125 130 135 



497 



gee cac gaa cac gac cac gat gaa gag ggc cac gat cat gac gtc gac 
Ala His Glu His Asp His Asp Glu Glu Gly His Asp His Asp Val Asp 
140 145 150 



545 



aac gag cac gtc tgg tac tec act gaa tac gtc tct gag gta get gaa 
Asn Glu His Val Trp Tyr Ser Thr Glu Tyr Val Ser Glu Val Ala Glu 
155 160 165 



593 



gag ttc gca gaa aaa gtc acc gag ctt gat ccc gag gca cag gee gat 
Glu Phe Ala Glu Lys Val Thr Glu Leu Asp Pro Glu Ala Gin Ala Asp 
170 175 180 



641 



gca acg get gtg acc acc aag atg gac gag ctg cac aat cag att cac 
Ala Thr Ala Val Thr Thr Lys Met Asp Glu Leu His Asn Gin He His 
185 190 195 200 



689 



gat ctt cca gca gtt cgc att get cag acc gag ccg ate gee gat cac 
Asp Leu Pro Ala Val Arg He Ala Gin Thr Glu Pro He Ala Asp His 
205 210 215 



737 



att ttg tec cac tec gac atg gtg gaa tec acc cct gag ggt tac cgc 
He Leu Ser His Ser Asp Met Val Glu Ser Thr Pro Glu Gly Tyr Arg 
220 225 230 



785 



gca acc acg ttg age gag age gag cca acc gca gca gat gtt gcg teg 
Ala Thr Thr Leu Ser Glu Ser Glu Pro Thr Ala Ala Asp Val Ala Ser 
235 240 245 



833 



ttc cag gat gca att aac aac ggt gac etc gat gtt ttg ate tac aac 
Phe Gin Asp Ala He Asn Asn Gly Asp Leu Asp Val Leu He Tyr Asn 
250 255 260 



cca cag tec gcg teg act gtc gcg acc age ttg aag gat ttg gca gaa 
Pro Gin Ser Ala Ser Thr Val Ala Thr Ser Leu Lys Asp Leu Ala Glu 
265 270 275 280 



929 



gaa aaa ggc ate cca gtt gtt gag ate tat gag acc cct caa aac acc 
Glu Lys Gly He Pro Val Val Glu He Tyr Glu Thr Pro Gin Asn Thr 
285 290 295 



977 



BGI-131CP 



-38- 



gag aat ttc etc gat gca ttc acc aag gca gtt gat gat etc acc get 
Glu Asn Phe Leu Asp Ala Phe Thr Lys Ala Val Asp Asp Leu Thr Ala 
300 305 310 

gec act aac cag gtt tagaattatt taaatgctgt tga 
Ala Thr Asn Gin Val 
315 



1025 



1063 



<210> 28 
<211> 317 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 28 
Met Ala Gly Met 
1 

Val Leu Ala Gly 

20 

Asn Ala Ala Gly 

35 

Trp Ala Asp Val 
50 

lie lie Thr Gly 
65 

Thr Asp Met Ala 



Gly Gly Tyr Asp 
100 

lie lie His Ala 
115 

Asp His Glu His 
130 

Glu Gly His Asp 
145 

Glu Tyr Val Ser 



Leu Asp Pro Glu 

180 

Asp Glu Leu His 
195 

Gin Thr Glu Pro 

210 

Glu Ser Thr Pro 
225 

Pro Thr Ala Ala 



Lys Lys Leu Leu 
5 

Cys Ser Thr Gly 



Ser Asn Ser Leu 
40 

Ala Glu Ala Val 
55 

Gly Asp lie Asp 
70 

Lys Val Ser Glu 
85 

Ser Trp Leu Tyr 



Leu Asp Leu Ser 
120 

Glu Ala Glu Glu 
135 

His Asp Val Asp 
150 

Glu Val Ala Glu 
165 

Ala Gin Ala Asp 



Asn Gin lie His 
200 

lie Ala Asp His 
215 

Glu Gly Tyr Arg 
230 

Asp Val Ala Ser 



Trp Thr Leu Pro 
10 

Ser Ala Asp Ser 
25 

Lys Val Val Thr 



Ala Pro Asp Val 
60 

Pro His Ser Phe 
75 

Ala Asp lie lie 
90 

Gly Thr Leu Glu 
105 

Glu His Asp His 



Ala His Glu His 
140 

Asn Glu His Val 
155 

Glu Phe Ala Glu 
170 

Ala Thr Ala Val 
185 

Asp Leu Pro Ala 



lie Leu Ser His 
220 

Ala Thr Thr Leu 
235 

Phe Gin Asp Ala 



lie Leu Pro Leu 
15 

Ala Asp Ser Thr 
30 

Ser Thr Gin Val 
45 

Asp lie Glu Ala 



Glu Pro Ser Ala 

80 

lie Val Gly Gly 
95 

Asp Asp Asp Arg 
110 

Ser Glu His Asp 
125 

Asp His Asp Glu 



Trp Tyr Ser Thr 
160 

Lys Val Thr Glu 
175 

Thr Thr Lys Met 
190 

Val Arg lie Ala 
205 

Ser Asp Met Val 



Ser Glu Ser Glu 
240 

lie Asn Asn Gly 
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245 250 255 

Asp Leu Asp Val Leu lie Tyr Asn Pro Gin Ser Ala Ser Thr Val Ala 
260 265 270 

Thr Ser Leu Lys Asp Leu Ala Glu Glu Lys Gly lie Pro Val Val Glu 
275 280 285 

lie Tyr Glu Thr Pro Gin Asn Thr Glu Asn Phe Leu Asp Ala Phe Thr 
290 295 300 

Lys Ala Val Asp Asp Leu Thr Ala Ala Thr Asn Gin Val 
305 310 315 



<210> 29 
<211> 1020 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (997) 

<223> RXA00413 

<400> 29 

ctgtacagat cgcggtctat ggtgctaatc tcctaaatac ttgaatgacc atttcatgat 60 

ccattcacaa aaactttccc aaacaaggac gtatttgaaa atg aaa ctt cgt cgc 115 

Met Lys Leu Arg Arg 
1 5 



ate aca acc acc gec ate get ggc etc ttc gec gca acc gca ctt gtt 
lie Thr Thr Thr Ala lie Ala Gly Leu Phe Ala Ala Thr Ala Leu Val 
10 15 20 



acc gaa ggc gtg acc ate cgc ate ggc acc acc gac get gcg aag gaa 
Thr Glu Gly Val Thr lie Arg lie Gly Thr Thr Asp Ala Ala Lys Glu 
40 45 50 

gca tgg acc gta ttc gaa gac aag gca get gaa gag ggc ate acc etc 
Ala Trp Thr Val Phe Glu Asp Lys Ala Ala Glu Glu Gly He Thr Leu 
55 60 65 

gac ate gtt cct ttc tct gac tac tec acc cca aat gag get ctt gee 
Asp He Val Pro Phe Ser Asp Tyr Ser Thr Pro Asn Glu Ala Leu Ala 
70 75 80 85 

cag gat cag ctg gac gtt aac etc ttc cag cac ctg aag ttc ctg get 
Gin Asp Gin Leu Asp Val Asn Leu Phe Gin His Leu Lys Phe Leu Ala 
90 95 100 

gag tac aac gtc ggc tec ggc gca gac etc acc cca gtt ggc tec age 
Glu Tyr Asn Val Gly Ser Gly Ala Asp Leu Thr Pro Val Gly Ser Ser 
105 HO 115 

gaa ate gtg cca ctg gca eta ttc tgg aag gac cac gac tec ate gac 



163 



gee tgt ggc tec gat tec gat gga age age acc act gtt get gaa ggc 211 
Ala Cys Gly Ser Asp Ser Asp Gly Ser Ser Thr Thr Val Ala Glu Gly 
25 30 35 



259 



307 



355 



403 



451 



499 
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Glu lie Val Pro Leu Ala Leu Phe Trp Lys Asp His Asp Ser lie Asp 
120 125 130 

ggc att gac ggc gag tec gtt gec ate cct aac gat cct tec aac cag 
Gly lie Asp Gly Glu Ser Val Ala lie Pro Asn Asp Pro Ser Asn Gin 
135 140 145 



get gat cag gaa aac gca taatctcttt tgagttcttt gca 
Ala Asp Gin Glu Asn Ala 
295 



547 



ggc cgc gee ate aac gtt etc gtt cag gca ggt ctg gtc acc ctg aag 595 

Gly Arg Ala lie Asn Val Leu Val Gin Ala Gly Leu Val Thr Leu Lys 
150 155 160 165 

acc cca ggt ctg gtc acc cca get cca gtc gat ate gac gag gca get 643 

Thr Pro Gly Leu Val Thr Pro Ala Pro Val Asp lie Asp Glu Ala Ala 
170 175 180 

tec aag gtt tec gtc ate cca gtc gac gca get cag gca cca acc get 691 

Ser Lys Val Ser Val lie Pro Val Asp Ala Ala Gin Ala Pro Thr Ala 
185 190 195 

tac cag gag ggt cgc cca gcg ate ate aac aac tec ttc ctt gac cgc 739 

Tyr Gin Glu Gly Arg Pro Ala lie lie Asn Asn Ser Phe Leu Asp Arg 
200 205 210 

gca ggc ate gat cca aac etc gcg gtc ttc gaa gat gat cct gag tct 787 

Ala Gly lie Asp Pro Asn Leu Ala Val Phe Glu Asp Asp Pro Glu Ser 

215 220 225 

gaa gaa gca gag cca tac ate aac gtc ttc gtc acc aag get gag gac 835 

Glu Glu Ala Glu Pro Tyr lie Asn Val Phe Val Thr Lys Ala Glu Asp 
230 235 240 245 

aag gac gat gec aac ate gec cgc etc gtt gag ctg tgg cac gac cca 883 

Lys Asp Asp Ala Asn lie Ala Arg Leu Val Glu Leu Trp His Asp Pro 
250 255 260 

gag gtt ctg get gca gta gac cgc gac tct gag ggc acc tec gtc cca 931 

Glu Val Leu Ala Ala Val Asp Arg Asp Ser Glu Gly Thr Ser Val Pro 
265 270 275 

gtt gat cgt cca gga get gac ctt cag gaa ate ctt gat cgc ctt gag 97 9 

Val Asp Arg Pro Gly Ala Asp Leu Gin Glu lie Leu Asp Arg Leu Glu 
280 285 290 



1020 



<210> 30 
<211> 299 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Met Lys Leu Arg Arg lie Thr Thr Thr Ala lie Ala Gly Leu Phe Ala 
15 10 15 

Ala Thr Ala Leu Val Ala Cys Gly Ser Asp Ser Asp Gly Ser Ser Thr 
20 25 30 

Thr Val Ala Glu Gly Thr Glu Gly Val Thr He Arg He Gly Thr Thr 
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35 40 4b 

Asp Ala Ala Lys Glu Ala Trp Thr Val Phe Glu Asp Lys Ala Ala Glu 
50 55 60 

Glu Gly He Thr Leu Asp He Val Pro Phe Ser Asp Tyr Ser Thr Pro 
65 70 75 80 

Asn Glu Ala Leu Ala Gin Asp Gin Leu Asp Val Asn Leu Phe Gin His 
85 90 95 

Leu Lys Phe Leu Ala Glu Tyr Asn Val Gly Ser Gly Ala Asp Leu Thr 
100 105 110 

Pro Val Gly Ser Ser Glu He Val Pro Leu Ala Leu Phe Trp Lys Asp 
115 120 125 

His Asp Ser He Asp Gly He Asp Gly Glu Ser Val Ala He Pro Asn 
130 135 140 

Asp Pro Ser Asn Gin Gly Arg Ala He Asn Val Leu Val Gin Ala Gly 
145 150 155 160 

Leu Val Thr Leu Lys Thr Pro Gly Leu Val Thr Pro Ala Pro Val Asp 
165 170 175 

He Asp Glu Ala Ala Ser Lys Val Ser Val He Pro Val Asp Ala Ala 
180 185 190 

Gin Ala Pro Thr Ala Tyr Gin Glu Gly Arg Pro Ala He He Asn Asn 
195 200 205 

Ser Phe Leu Asp Arg Ala Gly He Asp Pro Asn Leu Ala Val Phe Glu 
210 215 220 

Asp Asp Pro Glu Ser Glu Glu Ala Glu Pro Tyr He Asn Val Phe Val 
225 230 235 240 

Thr Lys Ala Glu Asp Lys Asp Asp Ala Asn He Ala Arg Leu Val Glu 
245 250 255 

Leu Trp His Asp Pro Glu Val Leu Ala Ala Val Asp Arg Asp Ser Glu 
260 265 270 

Gly Thr Ser Val Pro Val Asp Arg Pro Gly Ala Asp Leu Gin Glu He 
275 280 285 

Leu Asp Arg Leu Glu Ala Asp Gin Glu Asn Ala 
290 295 



<210> 31 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (748) 

<223> RXA00482 
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<400> 31 

gcgatttcta tgaaattctt cacccatcca caactatcta ctatactttt agaagtaata 60 

actattgagt taatataaac atgaagaaag gatttgcttt atg cgc att tea age 115 

Met Arg lie Ser Ser 
1 5 

aaa ctt gtc acc aca gca eta etc gca gec att tea ctt ttc ggg ata 163 
Lys Leu Val Thr Thr Ala Leu Leu Ala Ala lie Ser Leu Phe Gly lie 
10 15 20 

tec acg gca caa gec caa gac att ttt gac ggc gga cga ctt gca ggt 211 
Ser Thr Ala Gin Ala Gin Asp lie Phe Asp Gly Gly Arg Leu Ala Gly 
25 30 35 

ggc tec teg cag gta tct aac eta agt teg gtt cct gaa aac eta gcg 259 
Gly Ser Ser Gin Val Ser Asn Leu Ser Ser Val Pro Glu Asn Leu Ala 
40 45 50 

ctg ccc gaa att gaa aat age att gac eta gaa cgc tac aaa ggc aag 307 
Leu Pro Glu lie Glu Asn Ser lie Asp Leu Glu Arg Tyr Lys Gly Lys 
55 60 65 

tgg tat caa gtc gca gca att ccc caa cca ttc tct tta cag tgc tea 355 
Trp Tyr Gin Val Ala Ala lie Pro Gin Pro Phe Ser Leu Gin Cys Ser 
70 75 80 85 

cat gac gtt acc get gat tac ggc gtg ate gac teg gac aca ate tct 403 
His Asp Val Thr Ala Asp Tyr Gly Val lie Asp Ser Asp Thr lie Ser 
90 95 100 

gta aca aat aag tgt ggc act ttc ttt ggg cct tea gtt att gaa ggc 451 
Val Thr Asn Lys Cys Gly Thr Phe Phe Gly Pro Ser Val lie Glu Gly 
105 110 115 

age get aaa gta gtt tec aat get tea tta aag gtt age ttc cca ggt 499 
Ser Ala Lys Val Val Ser Asn Ala Ser Leu Lys Val Ser Phe Pro Gly 
120 125 130 

att cca ttt cag agt gaa gac aat caa gca aac tac cgc gtg acc tat 547 
lie Pro Phe Gin Ser Glu Asp Asn Gin Ala Asn Tyr Arg Val Thr Tyr 
135 140 145 

ate gaa gat gat tat tea eta gca ate gtc ggc age cca age egg tec 595 
lie Glu Asp Asp Tyr Ser Leu Ala lie Val Gly Ser Pro Ser Arg Ser 
150 155 160 165 

tea gga ttt ata eta tec cgc acg cca cag etc agt agt gac caa tgg 643 
Ser Gly Phe lie Leu Ser Arg Thr Pro Gin Leu Ser Ser Asp Gin Trp 
170 175 180 

tct cac gtt egg aac att aca gag gac agt ggg tgg tgg cca tgc gca 691 
Ser His Val Arg Asn He Thr Glu Asp Ser Gly Trp Trp Pro Cys Ala 
185 190 195 

ttc att aca gtc cca gcg aca ggt ggc tta aac acc gec act ccg etc 739 
Phe He Thr Val Pro Ala Thr Gly Gly Leu Asn Thr Ala Thr Pro Leu 
200 205 210 



tgc aca ctt taattaacgt agatggtcat eta 
Cys Thr Leu 



771 
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215 



<210> 32 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Met Arg He Ser Ser Lys Leu Val Thr Thr Ala Leu Leu Ala Ala He 
15 10 15 

Ser Leu Phe Gly He Ser Thr Ala Gin Ala Gin Asp He Phe Asp Gly 
20 25 30 

Gly Arg Leu Ala Gly Gly Ser Ser Gin Val Ser Asn Leu Ser Ser Val 
35 40 45 

Pro Glu Asn Leu Ala Leu Pro Glu He Glu Asn Ser He Asp Leu Glu 
50 55 60 

Arg Tyr Lys Gly Lys Trp Tyr Gin Val Ala Ala He Pro Gin Pro Phe 
65 70 75 80 

Ser Leu Gin Cys Ser His Asp Val Thr Ala Asp Tyr Gly Val He Asp 
85 90 95 

Ser Asp Thr He Ser Val Thr Asn Lys Cys Gly Thr Phe Phe Gly Pro 
100 105 HO 

Ser Val He Glu Gly Ser Ala Lys Val Val Ser Asn Ala Ser Leu Lys 
115 120 125 

Val Ser Phe Pro Gly He Pro Phe Gin Ser Glu Asp Asn Gin Ala Asn 
130 135 140 

Tyr Arg Val Thr Tyr He Glu Asp Asp Tyr Ser Leu Ala lie Val Gly 
145 150 155 160 

Ser Pro Ser Arg Ser Ser Gly Phe He Leu Ser Arg Thr Pro Gin Leu 
165 170 175 

Ser Ser Asp Gin Trp Ser His Val Arg Asn He Thr Glu Asp Ser Gly 
180 185 190 

Trp Trp Pro Cys Ala Phe He Thr Val Pro Ala Thr Gly Gly Leu Asn 
195 200 205 

Thr Ala Thr Pro Leu Cys Thr Leu 
210 215 



<210> 33 
<211> 1758 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1735) 

<223> RXN01164 
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<400> 33 

gccgatcgtg attgatgaag acgagatcca agcctggact tctgatctca aacctgaaga 60 

tttcaccaaa ggtaaagatg aatccgacgg tgagaaataa gtg aca ctg ttt gtt 115 

Val Thr Leu Phe Val 
1 5 

egg etc gec ctt get get gtg ggc ggg ctt ttt gtc ttt get tec aat 163 
Arg Leu Ala Leu Ala Ala Val Gly Gly Leu Phe Val Phe Ala Ser Asn 
10 15 20 

gaa ccg ate ggc tgg ttt gtc gcg gga att gtt ggc act gca tta ttt 211 
Glu Pro lie Gly Trp Phe Val Ala Gly lie Val Gly Thr Ala Leu Phe 
25 30 35 

ttt ate tec ctt gcg ccg tgg gat ctg gga gtt ccc caa aag egg egg 259 
Phe He Ser Leu Ala Pro Trp Asp Leu Gly Val Pro Gin Lys Arg Arg 
40 45 50 

aag aag aat gag cca gtc cca ttt ttg caa cag atg tec acg ggc cca 307 
Lys Lys Asn Glu Pro Val Pro Phe Leu Gin Gin Met Ser Thr Gly Pro 
55 60 65 

act gtt gta cag ggc atg ctt tta ggt ttt gtc cat ggc ctg gtg aca 355 
Thr Val Val Gin Gly Met Leu Leu Gly Phe Val His Gly Leu Val Thr 
70 75 80 85 

tat ttg cag ctg ttg ccg tgg ate ggt gag ttt gtt ggc tea ctg cct 4 03 
Tyr Leu Gin Leu Leu Pro Trp lie Gly Glu Phe Val Gly Ser Leu Pro 
90 95 100 

tat gtc gcg ttg tea gtt gtc gag gcg ctt tat tec att get ctt ggt 451 
Tyr Val Ala Leu Ser Val Val Glu Ala Leu Tyr Ser lie Ala Leu Gly 
105 110 115 

get ttc ggc gtg etc att gcg cgt tgg agg gac tgg aag gtt etc ctg 4 99 
Ala Phe Gly Val Leu lie Ala Arg Trp Arg Asp Trp Lys Val Leu Leu 
120 125 130 

ttt ccg gcg atg tat gtg get gtg gag tat eta aga age teg tgg cca 547 
Phe Pro Ala Met Tyr Val Ala Val Glu Tyr Leu Arg Ser Ser Trp Pro 
135 140 145 

ttt gat gga ttc gcg tgg gtt cgc ctg gca tgg ggt caa att aac ggt 595 
Phe Asp Gly Phe Ala Trp Val Arg Leu Ala Trp Gly Gin lie Asn Gly 
150 155 160 165 

ccg ttg get aat etc gca gcg ctt ggt ggg gta gcg ttt gtc act ttt 643 
Pro Leu Ala Asn Leu Ala Ala Leu Gly Gly Val Ala Phe Val Thr Phe 
170 175 180 

tec acg gtg ctg get gec gtg ggt gtg gec atg gtg att att tec aag 691 
Ser Thr Val Leu Ala Ala Val Gly Val Ala Met Val lie lie Ser Lys 
185 190 195 

aag cga ctg gec ggc gca ate ate acc gcg agt gtg att get ate ggc 739 
Lys Arg Leu Ala Gly Ala lie He Thr Ala Ser Val He Ala He Gly 
200 205 210 



gcg gtg tea tec ctg tac gtt gac cgc aat ggc acg age gat gaa age 



787 



BGI-131CP 



-45 - 



Ala Val Ser Ser Leu Tyr Val Asp Arg Asn Gly Thr Ser Asp Glu Ser 

215 220 225 

ate gaa gta gec gca att cag ggc aat gtg cct egg atg gga ttg gac 

lie Glu Val Ala Ala He Gin Gly Asn Val Pro Arg Met Gly Leu Asp 

230 235 240 245 

ttc aat gca cag cgc cgc gcg gtg ctg gcg aat cac gca egg gaa acc 

Phe Asn Ala Gin Arg Arg Ala Val Leu Ala Asn His Ala Arg Glu Thr 

250 255 260 

etc aag ctg gat gaa caa gtg gat ttg gtg ate tgg ccg gag aat tec 

Leu Lys Leu Asp Glu Gin Val Asp Leu Val He Trp Pro Glu Asn Ser 

265 270 275 

tea gac gtc aac cca ttt tec gat gca caa gca aga gee att ate gat 

Ser Asp Val Asn Pro Phe Ser Asp Ala Gin Ala Arg Ala He He Asp 

230 285 290 

gga gca gtg gaa cat gtt cag gca cct att ttg gtg ggc acg ate acc 

Gly Ala Val Glu His Val Gin Ala Pro He Leu Val Gly Thr He Thr 

295 300 305 

gtc gat gag gtt ggt cca cgc aac acc atg cag gta ttt gat cct gtt 
Val Asp Glu Val Gly Pro Arg Asn Thr Met Gin Val Phe Asp Pro Val 

310 315 320 325 



gat tec get gga aac ttc cag ccc ggt gat ggc acc ggc gta gtg gag 
Asp Ser Ala Gly Asn Phe Gin Pro Gly Asp Gly Thr Gly Val Val Glu 
360 365 370 



835 



883 



931 



979 



1027 



1075 



gaa ggt gee gcg gag tac cac aat aag aag ttc ttg cag ccg ttt ggt 1123 
Glu Gly Ala Ala Glu Tyr His Asn Lys Lys Phe Leu Gin Pro Phe Gly 
330 335 340 

gaa tac atg ccg ttt cgc gaa ttc ctg aga att ttc teg ccc tac gtt 1171 
Glu Tyr Met Pro Phe Arg Glu Phe Leu Arg He Phe Ser Pro Tyr Val 
345 350 355 



1219 



atg aat get gcg aac tta ggc cgc get gtg aca gtg ggc gtg atg acg 1267 
Met Asn Ala Ala Asn Leu Gly Arg Ala Val Thr Val Gly Val Met Thr 
375 380 385 

tgt tac gag gtc ate ttc gac cgt get ggc cgc gac gee ate gee aat 1315 
Cys Tyr Glu Val He Phe Asp Arg Ala Gly Arg Asp Ala He Ala Asn 
390 395 400 405 

ggg get gaa ttt ttg acc acg ccc acc aac aac gee acc ttc gga ttc 1363 
Gly Ala Glu Phe Leu Thr Thr Pro Thr Asn Asn Ala Thr Phe Gly Phe 
410 415 420 

acg gac atg acg tat cag caa tta gca atg age agg atg cgt gec ate 1411 
Thr Asp Met Thr Tyr Gin Gin Leu Ala Met Ser Arg Met Arg Ala He 
425 430 435 

gaa ttt gat agg gcg gtg gtt gtt gca get aca teg ggt gtt teg get 1459 
Glu Phe Asp Arg Ala Val Val Val Ala Ala Thr Ser Gly Val Ser Ala 
440 445 450 



ate gtc aac cct gat gga age att tec caa aac acc cga att ttt gag 
He Val Asn Pro Asp Gly Ser He Ser Gin Asn Thr Arg He Phe Glu 



1507 
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455 460 465 

gcc gcc acc ttg acg gaa tec att cca etc aag gac act gtc acc ate 1555 
Ala Ala Thr Leu Thr Glu Ser lie Pro Leu Lys Asp Thr Val Thr lie 
470 475 480 485 

gca gcg egg gtt ggt ttc tat gtt gaa tta ctg ttg gtt ate att ggt 1603 
Ala Ala Arg Val Gly Phe Tyr Val Glu Leu Leu Leu Val lie lie Gly 
490 495 500 

gta tta get gga eta ttc gcc att cga atg aat age cgt tea aag tct 1651 
Val Leu Ala Gly Leu Phe Ala lie Arg Met Asn Ser Arg Ser Lys Ser 
505 510 515 

gcg aaa ggt tec get egg ccc gca caa gtt egg gtt aag aag gtg cct 1699 
Ala Lys Gly Ser Ala Arg Pro Ala Gin Val Arg Val Lys Lys Val Pro 
520 525 530 

gcg aaa aag gca gca act aat cgt cga aaa gta aaa taaaaacgtc 1745 
Ala Lys Lys Ala Ala Thr Asn Arg Arg Lys Val Lys 
535 540 545 

ccgaagggac gag 1758 



<210> 34 
<211> 545 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Val Thr Leu Phe Val Arg Leu Ala Leu Ala Ala Val Gly Gly Leu Phe 
15 10 15 

Val Phe Ala Ser Asn Glu Pro He Gly Trp Phe Val Ala Gly He Val 
20 25 30 

Gly Thr Ala Leu Phe Phe He Ser Leu Ala Pro Trp Asp Leu Gly Val 
35 40 45 

Pro Gin Lys Arg Arg Lys Lys Asn Glu Pro Val Pro Phe Leu Gin Gin 
50 55 60 

Met Ser Thr Gly Pro Thr Val Val Gin Gly Met Leu Leu Gly Phe Val 
65 70 75 80 

His Gly Leu Val Thr Tyr Leu Gin Leu Leu Pro Trp He Gly Glu Phe 
85 90 95 

Val Gly Ser Leu Pro Tyr Val Ala Leu Ser Val Val Glu Ala Leu Tyr 
100 105 110 

Ser He Ala Leu Gly Ala Phe Gly Val Leu He Ala Arg Trp Arg Asp 
115 120 125 

Trp Lys Val Leu Leu Phe Pro Ala Met Tyr Val Ala Val Glu Tyr Leu 
130 135 140 

Arg Ser Ser Trp Pro Phe Asp Gly Phe Ala Trp Val Arg Leu Ala Trp 
145 150 155 160 
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Gly Gin lie Asn 



Ala Phe Val Thr 

180 

Val lie lie Ser 
195 

Val He Ala He 
210 

Thr Ser Asp Glu 
225 

Arg Met Gly Leu 



His Ala Arg Glu 
260 

Trp Pro Glu Asn 
275 

Arg Ala He He 
290 

Val Gly Thr He 
305 

Val Phe Asp Pro 



Leu Gin Pro Phe 
340 

Phe Ser Pro Tyr 
355 

Thr Gly Val Val 
370 

Val Gly Val Met 
385 

Asp Ala He Ala 



Ala Thr Phe Gly 
420 

Arg Met Arg Ala 
435 

Ser Gly Val Ser 
450 

Thr Arg He Phe 
465 

Asp Thr Val Thr 



Gly Pro Leu Ala 
165 

Phe Ser Thr Val 



Lys Lys Arg Leu 
200 

Gly Ala Val Ser 
215 

Ser He Glu Val 
230 

Asp Phe Asn Ala 
245 

Thr Leu Lys Leu 



Ser Ser Asp Val 
280 

Asp Gly Ala Val 
295 

Thr Val Asp Glu 
310 

Val Glu Gly Ala 
325 

Gly Glu Tyr Met 



Val Asp Ser Ala 

360 

Glu Met Asn Ala 
375 

Thr Cys Tyr Glu 
390 

Asn Gly Ala Glu 
405 

Phe Thr Asp Met 



He Glu Phe Asp 
440 

Ala He Val Asn 
455 

Glu Ala Ala Thr 
470 

He Ala Ala Arg 



Asn Leu Ala Ala 
170 

Leu Ala Ala Val 
185 

Ala Gly Ala He 



Ser Leu Tyr Val 
220 

Ala Ala He Gin 
235 

Gin Arg Arg Ala 
250 

Asp Glu Gin Val 
265 

Asn Pro Phe Ser 



Glu His Val Gin 

300 

Val Gly Pro Arg 
315 

Ala Glu Tyr His 
330 

Pro Phe Arg Glu 
345 

Gly Asn Phe Gin 



Ala Asn Leu Gly 
380 

Val He Phe Asp 
395 

Phe Leu Thr Thr 
410 

Thr Tyr Gin Gin 
425 

Arg Ala Val Val 



Pro Asp Gly Ser 
460 

Leu Thr Glu Ser 
475 

Val Gly Phe Tyr 



Leu Gly Gly Val 
175 

Gly Val Ala Met 
190 

He Thr Ala Ser 

205 

Asp Arg Asn Gly 



Gly Asn Val Pro 

240 

Val Leu Ala Asn 
255 

Asp Leu Val He 
270 

Asp Ala Gin Ala 

285 

Ala Pro He Leu 



Asn Thr Met Gin 
320 

Asn Lys Lys Phe 
335 

Phe Leu Arg He 
350 

Pro Gly Asp Gly 
365 

Arg Ala Val Thr 



Arg Ala Gly Arg 
400 

Pro Thr Asn Asn 
415 

Leu Ala Met Ser 
430 

Val Ala Ala Thr 
445 

He Ser Gin Asn 



He Pro Leu Lys 
480 

Val Glu Leu Leu 
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485 490 495 

Leu Val lie lie Gly Val Leu Ala Gly Leu Phe Ala lie Arg Met Asn 
500 505 510 

Ser Arg Ser Lys Ser Ala Lys Gly Ser Ala Arg Pro Ala Gin Val Arg 
515 520 525 

Val Lys Lys Val Pro Ala Lys Lys Ala Ala Thr Asn Arg Arg Lys Val 
530 535 540 

Lys 
545 



<210> 35 

<211> 1675 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1675) 

<223> FRXA01164 

<400> 35 

gccgatcgtg attgatgaag acgagatcca agcctggact tctgatctca aacctgaaga 60 

tttcaccaaa ggtaaagatg aatccgacgg tgagaaataa gtg aca ctg ttt gtt 115 

Val Thr Leu Phe Val 
1 5 

egg etc gee ctt get get gtg ggc ggg ctt ttt gtc ttt get tec aat 163 

Arg Leu Ala Leu Ala Ala Val Gly Gly Leu Phe Val Phe Ala Ser Asn 
10 15 20 

gaa ccg ate ggc tgg ttt gtc gcg gga att gtt ggc act gca tta ttt 211 
Glu Pro lie Gly Trp Phe Val Ala Gly He Val Gly Thr Ala Leu Phe 
25 30 35 

ttt ate tec ctt gcg ccg tgg gat ctg gga gtt ccc caa aag egg egg 259 
Phe He Ser Leu Ala Pro Trp Asp Leu Gly Val Pro Gin Lys Arg Arg 
40 45 50 

aag aag aat gag cca gtc cca ttt ttg caa cag atg tec acg ggc cca 307 
Lys Lys Asn Glu Pro Val Pro Phe Leu Gin Gin Met Ser Thr Gly Pro 
55 60 65 

act gtt gta cag ggc atg ctt tta ggt ttt gtc cat ggc ctg gtg aca 355 
Thr Val Val Gin Gly Met Leu Leu Gly Phe Val His Gly Leu Val Thr 
70 75 80 85 

tat ttg cag ctg ttg ccg tgg ate ggt gag ttt gtt ggc tea ctg cct 403 
Tyr Leu Gin Leu Leu Pro Trp He Gly Glu Phe Val Gly Ser Leu Pro 
90 95 100 

tat gtc gcg ttg tea gtt gtc gag gcg ctt tat tec att get ctt ggt 451 
Tyr Val Ala Leu Ser Val Val Glu Ala Leu Tyr Ser He Ala Leu Gly 
105 110 115 



get ttc ggc gtg etc att gcg cgt tgg agg gac tgg aag gtt etc ctg 



499 
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Ala Phe Gly Val Leu lie Ala Arg Trp Arg Asp Trp Lys Val Leu Leu 

120 125 130 

ttt ccg gcg atg tat gtg get gtg gag tat eta aga age teg tgg cca 547 

Phe Pro Ala Met Tyr Val Ala Val Glu Tyr Leu Arg Ser Ser Trp Pro 
135 140 145 

ttt gat gga ttc gcg tgg gtt cgc ctg gca tgg ggt caa att aac ggt 595 

Phe Asp Gly Phe Ala Trp Val Arg Leu Ala Trp Gly Gin lie Asn Gly 
150 155 160 165 

c:g ttg get aat etc gca gcg ctt ggt ggg gta gcg ttt gtc act ctt 643 

Pro Leu Ala Asn Leu Ala Ala Leu Gly Gly Val Ala Phe Val Thr Phe 
170 175 180 



tec acg gtg ctg get gec gtg ggt gtg gee atg gtg att att tec aag 691 
Ser Thr Val Leu Ala Ala Val Gly Val Ala Met Val lie lie Ser Lys 
185 190 195 

aag cga ctg gec ggc gca ate ate ace gcg agt gtg att get ate ggc 739 
Lys Arg Leu Ala Gly Ala lie lie Thr Ala Ser Val lie Ala lie Gly 
200 205 210 



gcg gtg tea tec ctg tac gtt gac cgc aat ggc acg age gat gaa age 787 

Ala Val Ser Ser Leu Tyr Val Asp Arg Asn Gly Thr Ser Asp Glu Ser 
215 220 225 

ate gaa gta gee gca att cag ggc aat gtg cct egg atg gga ttg gac 835 

lie Glu Val Ala Ala lie Gin Gly Asn Val Pro Arg Met Gly Leu Asp 

230 235 240 245 

ttc aat gca eag cgc cgc gcg gtg ctg gcg aat cac gca egg gaa acc 883 

Phe Asn Ala Gin Arg Arg Ala Val Leu Ala Asn His Ala Arg Glu Thr 

250 255 260 

etc aag ctg gat gaa caa gtg gat ttg gtg ate tgg ccg gag aat tec 931 

Leu Lys Leu Asp Glu Gin Val Asp Leu Val lie Trp Pro Glu Asn Ser 
265 270 275 

tea gac gtc aac cca ttt tec gat gca caa gca aga gec att ate gat 979 

Ser Asp Val Asn Pro Phe Ser Asp Ala Gin Ala Arg Ala lie lie Asp 

280 285 290 

gga gca gtg gaa cat gtt cag gca cct att ttg gtg ggc acg ate acc 1027 

Gly Ala Val Glu His Val Gin Ala Pro lie Leu Val Gly Thr lie Thr 
295 300 305 

gtc gat gag gtt ggt cca cgc aac acc atg cag gta ttt gat cct gtt 1075 

Val Asp Glu Val Gly Pro Arg Asn Thr Met Gin Val Phe Asp Pro Val 

310 315 320 325 

gaa ggt gec gcg gag tac cac aat aag aag ttc ttg cag ccg ttt ggt 1123 

Glu Gly Ala Ala Glu Tyr His Asn Lys Lys Phe Leu Gin Pro Phe Gly 

330 335 340 

gaa tac atg ccg ttt cgc gaa ttc ctg aga att ttc teg ccc tac gtt 1171 

Glu Tyr Met Pro Phe Arg Glu Phe Leu Arg lie Phe Ser Pro Tyr Val 
345 350 355 



gat tec get gga aac ttc cag ccc ggt gat ggc acc ggc gta gtg gag 
Asp Ser Ala Gly Asn Phe Gin Pro Gly Asp Gly Thr Gly Val Val Glu 



1219 
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360 365 370 

atg aat get gcg aac tta ggc cgc get gtg aca gtg ggc gtg atg acg 1267 
Met Asn Ala Ala Asn Leu Gly Arg Ala Val Thr Val Gly Val Met Thr 
375 380 385 

tgt tac gag gtc ate ttc gac cgt get ggc cgc gac gec ate gee aat 1315 
Cys Tyr Glu Val lie Phe Asp Arg Ala Gly Arg Asp Ala lie Ala Asn 
390 395 400 405 

ggg get gaa ttt ttg acc acg ccc ace aac aac gec acc ttc gga ttc 1363 
Gly Ala Glu Phe Leu Thr Thr Pro Thr Asn Asn Ala Thr Phe Gly Phe 
410 415 420 

acg gac atg acg tat cag caa tta gca atg age agg atg cgt gee ate 1411 
Thr Asp Met Thr Tyr Gin Gin Leu Ala Met Ser Arg Met Arg Ala lie 
425 430 435 

gaa ttt gat agg gcg gtg gtt gtt gca get aca teg ggt gtt teg get 1459 
Glu Phe Asp Arg Ala Val Val Val Ala Ala Thr Ser Gly Val Ser Ala 
440 445 450 

ate gtc aac cct gat gga age att tec caa aac acc cga att ttt gag 1507 
lie Val Asn Pro Asp Gly Ser lie Ser Gin Asn Thr Arg lie Phe Glu 
455 460 465 

gee gec acc ttg acg gaa tec att cca etc aag gac act gtc acc ate 1555 
Ala Ala Thr Leu Thr Glu Ser lie Pro Leu Lys Asp Thr Val Thr lie 
470 475 480 435 

gca gcg egg gtt ggt ttc tat gtt gaa tta ctg ttg gtt ate att ggt 1603 
Ala Ala Arg Val Gly Phe Tyr Val Glu Leu Leu Leu Val lie lie Gly 
490 495 500 

gta tta get gga eta ttc gee att cga atg aat age cgt tea aag tct 1651 
Val Leu Ala Gly Leu Phe Ala lie Arg Met Asn Ser Arg Ser Lys Ser 
505 510 515 

gcg aaa ggt tec get egg ccc gca 1675 
Ala Lys Gly Ser Ala Arg Pro Ala 
520 525 



<210> 36 
<211> 525 
<212> PRT 

<213> Corynebacterlum. glutamicum 
<400> 36 

Val Thr Leu Phe Val Arg Leu Ala Leu Ala Ala Val Gly Gly Leu Phe 
15 10 15 

Val Phe Ala Ser Asn Glu Pro lie Gly Trp Phe Val Ala Gly lie Val 

20 25 30 

Gly Thr Ala Leu Phe Phe lie Ser Leu Ala Pro Trp Asp Leu Gly Val 
35 40 45 

Pro Gin Lys Arg Arg Lys Lys Asn Glu Pro Val Pro Phe Leu Gin Gin 
50 55 60 
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Met Ser Thr Gly 
65 

His Gly Leu Val 



Val Gly Ser Leu 
100 

Ser lie Ala Leu 
115 

Trp Lys Val Leu 
130 

Arg Ser Ser Trp 
145 

Gly Gin lie Asn 



Ala Phe Val Thr 
180 

Val lie lie Ser 
195 

Val He Ala He 
210 

Thr Ser Asp Glu 
225 

Arg Met Gly Leu 



His Ala Arg Glu 
260 

Trp Pro Glu Asn 
275 

Arg Ala He He 
290 

Val Gly Thr He 
305 

Val Phe Asp Pro 



Leu Gin Pro Phe 
340 

Phe Ser Pro Tyr 
355 

Thr Gly Val Val 
370 

Val Gly Val Met 



Pro Thr Val Val 

70 

Thr Tyr Leu Gin 
85 

Pro Tyr Val Ala 



Gly Ala Phe Gly 
120 

Leu Phe Pro Ala 
135 

Pro Phe Asp Gly 
150 

Gly Pro Leu Ala 
165 

Phe Ser Thr Val 



Lys Lys Arg Leu 
200 

Gly Ala Val Ser 
215 

Ser He Glu Val 
230 

Asp Phe Asn Ala 
245 

Thr Leu Lys Leu 



Ser Ser Asp Val 
280 

Asp Gly Ala Val 
295 

Thr Val Asp Glu 
310 

Val Glu Gly Ala 
325 

Gly Glu Tyr Met 



Val Asp Ser Ala 
360 

Glu Met Asn Ala 

375 

Thr Cys Tyr Glu 



Gin Gly Met Leu 

75 

Leu Leu Pro Trp 
90 

Leu Ser Val Val 
105 

Val Leu He Ala 



Met Tyr Val Ala 
140 

Phe Ala Trp Val 
155 

Asn Leu Ala Ala 
170 

Leu Ala Ala Val 
185 

Ala Gly Ala He 



Ser Leu Tyr Val 
220 

Ala Ala He Gin 
235 

Gin Arg Arg Ala 

250 

Asp Glu Gin Val 
265 

Asn Pro Phe Ser 



Glu His Val Gin 
300 

Val Gly Pro Arg 
315 

Ala Glu Tyr His 
330 

Pro Phe Arg Glu 
345 

Gly Asn Phe Gin 



Ala Asn Leu Gly 
380 

Val He Phe Asp 



Leu Gly Phe Val 
80 

He Gly Glu Phe 
95 

Glu Ala Leu Tyr 

110 

Arg Trp Arg Asp 
125 

Val Glu Tyr Leu 



Arg Leu Ala Trp 
160 

Leu Gly Gly Val 
175 

Gly Val Ala Met 
190 

He Thr Ala Ser 
205 

Asp Arg Asn Gly 



Gly Asn Val Pro 
240 

Val Leu Ala Asn 
255 

Asp Leu Val He 
270 

Asp Ala Gin Ala 
285 

Ala Pro He Leu 



Asn Thr Met Gin 
320 

Asn Lys Lys Phe 
335 

Phe Leu Arg He 
350 

Pro Gly Asp Gly 
365 

Arg Ala Val Thr 



Arg Ala Gly Arg 
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385 

Asp Ala lie Ala 



Ala Thr Phe Gly 
420 

Arg Met Arg Ala 

435 

Ser Gly Val Ser 
450 

Thr Arg lie Phe 
465 

Asp Thr Val Thr 



Leu Val lie lie 
500 

Ser Arg Ser Lys 
515 



390 

Asn Gly Ala Glu 
405 

Phe Thr Asp Met 



lie Glu Phe Asp 
440 

Ala lie Val Asn 
455 

Glu Ala Ala Thr 
470 

lie Ala Ala Arg 
485 

Gly Val Leu Ala 



Ser Ala Lys Gly 
520 



395 

Phe Leu Thr Thr 
410 

Thr Tyr Gin Gin 
425 

Arg Ala Val Val 



Pro Asp G] y Ser 
460 

Leu Thr Glu Ser 
475 

Val Gly Phe Tyr 
490 

Gly Leu Phe Ala 
505 

Ser Ala Arg Pro 



400 

Pro Thr Asn Asn 
415 

Leu Ala Met Ser 
430 

Val Ala Ala Thr 
445 

lie Ser Gin Asn 



lie Pro Leu Lys 
480 

Val Glu Leu Leu 
495 

lie Arg Met Asn 
510 

Ala 
525 



<210> 37 
<211> 933 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (910) 

<223> RXN01168 

<400> 37 

ccgcacaagt tcgggttaag aaggtgcctg cgaaaaaggc agcaactaat cgtcgaaaag 60 

taaaataaaa acgtcccgaa gggacgagga ggacaacacc atg age agt gag gca 115 

Met Ser Ser Glu Ala 
1 5 

gta gat get acg acg ctg gtg att att cca acg tac aac gag ctg gaa 163 
Val Asp Ala Thr Thr Leu Val lie He Pro Thr Tyr Asn Glu Leu Glu 
10 15 20 

aac ctt cca etc ate gtg gat cgc gtg cgc acc gca acc cct gac gtt 
Asn Leu Pro Leu He Val Asp Arg Val Arg Thr Ala Thr Pro Asp Val 
25 30 35 

cac gta etc ate gtg gac gac aac age cca gac ggc acc ggc gag cgc 259 
His Val Leu He Val Asp Asp Asn Ser Pro Asp Gly Thr Gly Glu Arg 
40 45 50 

gca gac aag ctt get get gac gac gac cac att ttt gtc etc cac cgc 307 
Ala Asp Lys Leu Ala Ala Asp Asp Asp His He Phe Val Leu His Arg 
55 60 65 

gaa ggc aaa ggc ggc ctg tgc gca gag tac atg get ggc ttc cag tgg 355 



211 
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Glu Gly Lys Gly Gly Leu Cys Ala Glu Tyr Met Ala Gly Phe Gin Trp 
70 75 80 85 

ggc ctg gag cgc gac tac cag gtc ctg tgc gaa atg gac gcc gac ggc 403 
Gly Leu Glu Arg Asp Tyr Gin Val Leu Cys Glu Met Asp Ala Asp Gly 
90 95 100 

tec cac gca cca gaa cag ctg cac ctg ctg etc get gag ate ace aat 451 
Ser His Ala Pro Glu Gin Leu His Leu Leu Leu Ala Glu lie Thr Asn 
105 110 115 

ggc get gac ctg gtc ate ggc teg cgc tac gtg cca ggc ggc cgc gta 4 99 
Gly Ala Asp Leu Val lie Gly Ser Arg Tyr Val Pro Gly Gly Arg Val 
120 125 130 

gtc aac tgg ccc aag aac cgt tgg etc ttg tec aag ggc ggc aac gtc 547 
Val Asn Trp Pro Lys Asn Arg Trp Leu Leu Ser Lys Gly Gly Asn Val 
135 140 145 

tac ate age gtc gcg crc ggc gcc ggc ttg acc gat atg acc gca ggg 595 
Tyr lie Ser Val Ala Leu Gly Ala Gly Leu Thr Asp Met Thr Ala Gly 
150 155 160 165 

tac cgc get ttt cga cgt gaa gtg eta gaa gca ctg ccg ctt gat gag 643 
Tyr Arg Ala Phe Arg Arg Glu Val Leu Glu Ala Leu Pro Leu Asp Glu 
170 175 180 

etc tec aac get ggg tac att ttc caa gtt gag att gcc tac cgt gca 691 
Leu Ser Asn Ala Gly Tyr lie Phe Gin Val Glu lie Ala Tyr Arg Ala 
185 190 195 

gtt gaa gcc gga ttc gat gtt cgt gaa gtt ccc ate act ttc acc gag 739 
Val Glu Ala Gly Phe Asp Val Arg Glu Val Pro lie Thr Phe Thr Glu 
200 205 210 

cgt gag ate ggc gaa tec aag ctg gac ggc age ttt gtc aag gat tec 787 
Arg Glu lie Gly Glu Ser Lys Leu Asp Gly Ser Phe Val Lys Asp Ser 
215 220 225 

ctg etc gag gta acc aag tgg ggc etc aag cac cgc ggt ggc cag gcc 835 
Leu Leu Glu Val Thr Lys Trp Gly Leu Lys His Arg Gly Gly Gin Ala 
230 235 240 245 

aag gaa ctg tec aag gaa atg gtc ggc ctg ctg aac tat gag tgg aag 883 
Lys Glu Leu Ser Lys Glu Met Val Gly Leu Leu Asn Tyr Glu Trp Lys 
250 255 260 

cac ttc aaa aag cgc aac acc tgg etc taaactgett gccggttagt 930 
His Phe Lys Lys Arg Asn Thr Trp Leu 
265 270 

gaa 933 



<210> 38 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 38 

Met Ser Ser Glu Ala Val Asp Ala Thr Thr Leu Val lie lie Pro Thr 
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10 



15 



Tyr Asn Glu Leu Glu Asn Leu Pro Leu lie Val Asp Arg Val Arg Thr 
20 25 30 

Ala Thr Pro Asp Val His Val Leu lie Val Asp Asp Asn Ser Pro Asp 
35 40 45 

Gly Thr Gly Glu Arg Ala Asp Lys Leu Ala Ala Asp Asp Asp His lie 
50 55 60 

Phe Val Leu His Arg Glu Gly Lys Gly Gly Leu Cys Ala Glu Tyr Met 
65 70 75 80 

Ala Gly Phe Gin Trp Gly Leu Glu Arg Asp Tyr Gin Val Leu Cys Glu 
85 90 95 

Met Asp Ala Asp Gly Ser His Ala Pro Glu Gin Leu His Leu Leu Leu 
100 105 110 

Ala Glu lie Thr Asn Gly Ala Asp Leu Val lie Gly Ser Arg Tyr Val 
115 120 125 

Pro Gly Gly Arg Val Val Asn Trp Pro Lys Asn Arg Trp Leu Leu Ser 
130 135 140 

Lys Gly Gly Asn Val Tyr He Ser Val Ala Leu Gly Ala Gly Leu Thr 
145 150 155 160 

Asp Met Thr Ala Gly Tyr Arg Ala Phe Arg Arg Glu Val Leu Glu Ala 
165 170 175 

Leu Pro Leu Asp Glu Leu Ser Asn Ala Gly Tyr He Phe Gin Val Glu 
180 185 190 

He Ala Tyr Arg Ala Val Glu Ala Gly Phe Asp Val Arg Glu Val Pro 
195 200 205 

He Thr Phe Thr Glu Arg Glu He Gly Glu Ser Lys Leu Asp Gly Ser 
210 215 220 

Phe Val Lys Asp Ser Leu Leu Glu Val Thr Lys Trp Gly Leu Lys His 
225 230 235 240 

Arg Gly Gly Gin Ala Lys Glu Leu Ser Lys Glu Met Val Gly Leu Leu 
245 250 255 



Asn Tyr Glu Trp Lys His Phe Lys Lys Arg Asn Thr Trp Leu 
260 265 270 



<210> 39 
<211> 743 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (720) 
<223> FRXA01168 
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<400> 39 

cgc acc gca ace cct gac gtt cac gta etc ate gtg gac gac aac age 
Arg Thr Ala Thr Pro Asp Val His Val Leu He Val Asp Asp Asn Ser 
15 10 15 

cca gac ggc acc ggc gag cgc gca gac aag ctt get get gac gac gac 
Pro Asp Gly Thr Gly Glu Arg Ala Asp Lys Leu Ala Ala Asp Asp Asp 
20 25 30 

cac att ttt gtc etc cac cgc gaa ggc aaa ggc ggc ctg tgc gca gag 
His He Phe Val Leu His Arg Glu Gly Lys Gly Gly Leu Cys Ala Glu 
35 40 45 

tac atg get ggc ttc cag tgg ggc ctg gag cgc gac tac cag gtc ctg 
Tyr Met Ala Gly Phe Gin Trp Gly Leu Glu Arg Asp Tyr Gin Val Leu 
50 55 60 

tgc gaa atg gac gec gac ggc tec cac gca cca gaa cag ctg cac ctg 
Cys Glu Met Asp Ala Asp Gly Ser His Ala Pro Glu Gin Leu His Leu 
65 70 75 80 

ctg etc get gag ate acc aat ggc get gac ctg gtc ate ggc teg cgc 
Leu Leu Ala Glu He Thr Asn Gly Ala Asp Leu Val He Gly Ser Arg 
85 90 95 

tac gtg cca ggc ggc cgc gta gtc aac tgg ccc aag aac cgt tgg etc 
Tyr Val Pro Gly Gly Arg Val Val Asn Trp Pro Lys Asn Arg Trp Leu 
100 105 HO 



ttg acc gat atg acc gca ggg tac cgc get ttt cga cgt gaa gtg eta 
Leu Thr Asp Met Thr Ala Gly Tyr Arg Ala Phe Arg Arg Glu Val Leu 
130 135 140 

gaa gca ctg ccg ctt gat gag etc tec aac get ggg tac att ttc caa 
Glu Ala Leu Pro Leu Asp Glu Leu Ser Asn Ala Gly Tyr He Phe Gin 
145 150 155 160 



gtt ccc ate act ttc acc gag cgt gag ate ggc gaa tec aag ctg gac 
Val Pro He Thr Phe Thr Glu Arg Glu He Gly Glu Ser Lys Leu Asp 
180 185 190 

ggc age ttt gtc aag gat tec ctg etc gag gta acc aag tgg ggc etc 
Gly Ser Phe Val Lys Asp Ser Leu Leu Glu Val Thr Lys Trp Gly Leu 
195 200 205 

aag cac cgc ggt ggc cag gee aag gaa ctg tec aag gaa atg gtc ggc 
Lys His Arg Gly Gly Gin Ala Lys Glu Leu Ser Lys Glu Met Val Gly 
210 215 220 

ctg ctg aac tat gag tgg aag cac ttc aaa aag cgc aac acc tgg etc 
Leu Leu Asn Tyr Glu Trp Lys His Phe Lys Lys Arg Asn Thr Trp Leu 
225 230 235 240 



96 



144 



192 



240 



28£ 



336 



ttg tec aag ggc ggc aac gtc tac ate age gtc gcg etc ggc gee ggc 384 
Leu Ser Lys Gly Gly Asn Val Tyr He Ser Val Ala Leu Gly Ala Gly 
115 120 125 



432 



480 



gtt gag att gec tac cgt gca gtt gaa gec gga ttc gat gtt cgt gaa 528 
Val Glu He Ala Tyr Arg Ala Val Glu Ala Gly Phe Asp Val Arg Glu 
165 170 175 



576 



624 



672 



720 
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taaactgctt gccggttagt gaa 



<210> 40 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

Arg Thr Ala Thr Pro Asp Val His Val Leu He Val Asp Asp Asn Ser 
15 10 15 

Pro Asp Gly Thr Gly Glu Arg Ala Asp Lys Leu Ala Ala Asp Asp Asp 
20 25 30 

His He Phe Val Leu His Arg Glu Gly Lys Gly Gly Leu Cys Ala Glu 
35 40 45 

Tyr Met Ala Gly Phe Gin Trp Gly Leu Glu Arg Asp Tyr Gin Val Leu 
50 55 60 

Cys Glu Met Asp Ala Asp Gly Ser His Ala Pro Glu Gin Leu His Leu 
65 70 75 80 

Leu Leu Ala Glu He Thr Asn Gly Ala Asp Leu Val He Gly Ser Arg 
85 90 95 

Tyr Val Pro Gly Gly Arg Val Val Asn Trp Pro Lys Asn Arg Trp Leu 
100 105 HO 

Leu Ser Lys Gly Gly Asn Val Tyr He Ser Val Ala Leu Gly Ala Gly 
115 120 125 

Leu Thr Asp Met Thr Ala Gly Tyr Arg Ala Phe Arg Arg Glu Val Leu 
130 135 140 

Glu Ala Leu Pro Leu Asp Glu Leu Ser Asn Ala Gly Tyr He Phe Gin 
145 150 155 160 

Val Glu He Ala Tyr Arg Ala Val Glu Ala Gly Phe Asp Val Arg Glu 
165 170 175 

Val Pro He Thr Phe Thr Glu Arg Glu He Gly Glu Ser Lys Leu Asp 
180 185 190 

Gly Ser Phe Val Lys Asp Ser Leu Leu Glu Val Thr Lys Trp Gly Leu 
195 200 205 

Lys His Arg Gly Gly Gin Ala Lys Glu Leu Ser Lys Glu Met Val Gly 
210 215 220 

Leu Leu Asn Tyr Glu Trp Lys His Phe Lys Lys Arg Asn Thr Trp Leu 
225 230 235 240 



<210> 41 
<211> 1293 
<212> DNA 
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<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1270) 
<223> RXN02062 



<400> 41 

ttgtctaaac atcgttttgg ggtccgaatg atagcccctt ttaatgcccc catttcggta 60 

tcgctgcgca actgttttta gatggctaat ctttgaaatt atg aga gtc gga atg 11 

Met Arg Val Gly Met 
1 5 



atg aca aga gag tat cca cca gag gtt tac ggc ggc get ggc gtg cac 163 

Met Thr Arg Glu Tyr Pro Pro Glu Val Tyr Gly Gly Ala Gly Val His 

10 15 20 

gtc acc gaa ttg acc cga ttc atg cgt gag ate get gaa gtt gat gtt 211 

Val Thr Glu Leu Thr Arg Phe Met Arg Glu lie Ala Glu Val Asp Val 

25 30 35 

cac tgc atg ggt gca cct cgc gat atg gag gga gtt ttc gtc cac ggc 259 

His Cys Met Gly Ala Pro Arg Asp Met Glu Gly Val Phe Val His Gly 

40 45 50 

gtc gat cct gee ttg gaa age gcg aac cct gcg att aag aca ctg tec 

Val Asp Pro Ala Leu Glu Ser Ala Asn Pro Ala He Lys Thr Leu Ser 

55 60 65 

acc ggt tta cgc atg gca gaa get gca aac aac gtg gat gtc gtg cac 355 
Thr Gly Leu Arg Met Ala Glu Ala Ala Asn Asn Val Asp Val Val His 



70 



75 80 85 



gac aac gtg cgt gtt gtc etc aac ggc ate gac act gag ttg tgg cag 
Asp Asn Val Arg Val Val Leu Asn Gly He Asp Thr Glu Leu Trp Gin 
170 175 180 

cct cgc ccg act ttc gat gac gcg gaa gat tec gta etc cgc tec eta 
Pro Arg Pro Thr Phe Asp Asp Ala Glu Asp Ser Val Leu Arg Ser Leu 
185 190 195 



307 



403 



tea cac act tgg tat gca ggt ctt ggc ggc cac ctt gca get cgt etc 

Ser His Thr Trp Tyr Ala Gly Leu Gly Gly His Leu Ala Ala Arg Leu 
90 95 100 

cac ggc att cct cac gtg get acc gcg cac tct ttg gag cca gat cgc 

His Gly He Pro His Val Ala Thr Ala His Ser Leu Glu Pro Asp Arg 

105 HO 115 

cca tgg aag cgt gag cag ctt ggc ggt gga tac gac gtg tec tec tgg 

Pro Trp Lys Arg Glu Gin Leu Gly Gly Gly Tyr Asp Val Ser Ser Trp 
120 125 130 

tct gaa aaa aat gee atg gaa tac get gac gcg gtc ate get gtg teg 

Ser Glu Lys Asn Ala Met Glu Tyr Ala Asp Ala Val He Ala Val Ser 
135 140 145 

get cgc atg aaa gat tec ate etc get gcg tac cct cgc ate gag ccg 595 
Ala Arg Met Lys Asp Ser He Leu Ala Ala Tyr Pro Arg He Glu Pro 
150 155 160 165 



451 



499 



547 



643 



691 
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ggc gtt gac cca cag egg ccc ate gtc gca ttt gtc ggc cgc ate acc 
Gly Val Asp Pro Gin Arg Pro lie Val Ala Phe Val Gly Arg lie Thr 
200 205 210 



cgc 



caa aaa ggc gtc gag cac etc ate aag gca gca gcg ctt ttc gac 
Arg Gin Lys Gly Val Glu His Leu He Lys Ala Ala Ala Leu Phe Asp 
215 220 225 



gag tec gtg cag ctt gtg etc tgt gee ggc gcg cca gac acc ccc gaa 
Glu Ser Val Gin Leu Val Leu Cys Ala Gly Ala Pro Asp Thr Pro Glu 
230 235 240 245 

ate gca get cgc acc acc gec ctg gtg gaa gaa etc cag gca aag cgc 
He Ala Ala Arg Thr Thr Ala Leu Val Glu Glu Leu Gin Ala Lys Arg 
250 255 260 

gaa ggc att ttc tgg gtt cag gac atg ctg ggc aag gac aaa ate caa 
Glu Gly He Phe Trp Val Gin Asp Met Leu Gly Lys Asp Lys He Gin 
265 270 275 



gag 



att etc acc get get gac acc ttc gtg tgc cca tec att tac gag 
Glu He Leu Thr Ala Ala Asp Thr Phe Val Cys Pro Ser He Tyr Glu 
280 285 290 



atg taaaaccgaa ageeggggaa cct 

Met 

390 



739 



787 



*35 



931 



979 



1027 



1075 



cca ctg ggc ate gtg aac ttg gaa gca atg gec tgc aac acc gca gtt 
Pro Leu Gly He Val Asn Leu Glu Ala Met Ala Cys Asn Thr Ala Val 
295 300 305 

gtc gca tec gac gtt gga ggc ate cct gag gtt gtt gtc gac ggc acc 
Val Ala Ser Asp Val Gly Gly He Pro Glu Val Val Val Asp Gly Thr 
310 315 320 325 

acc ggc gec etc gtt cac tac gac gaa aat gat gtc gaa acc ttc gag 1123 
Thr Gly Ala Leu Val His Tyr Asp Glu Asn Asp Val Glu Thr Phe Glu 
330 335 340 

cgc gat ate gec gaa gcg gtg aat aaa atg gtc get gat cga gag acc 1171 
Arg Asp He Ala Glu Ala Val Asn Lys Met Val Ala Asp Arg Glu Thr 
345 350 355 

gca gec aaa ttt ggt etc gca ggg cgc gaa cgt get ate aat gat ttc 1219 
Ala Ala Lys Phe Gly Leu Ala Gly Arg Glu Arg Ala He Asn Asp Phe 
360 365 370 

tec tgg gca acg att get cag cag acc att gat gtg tac aaa tec ttg 1267 
Ser Trp Ala Thr He Ala Gin Gin Thr He Asp Val Tyr Lys Ser Leu 
375 380 385 



1293 



<210> 42 
<211> 390 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 42 

Met Arg Val Gly Met Met Thr Arg Glu Tyr Pro Pro Glu Val Tyr Gly 
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15 10 15 

Gly Ala Gly Val His Val Thr Glu Leu Thr Arg Phe Met Arg Glu lie 
20 25 30 

Ala Glu Val Asp Val His Cys Met Gly Ala Pro Arg Asp Met Glu Gly 
35 40 45 

Val Phe Val His Gly Val Asp Pro Ala Leu Glu Ser Ala Asn Pro Ala 
50 55 60 

lie Lvs Thr Leu Ser Thr Gly Leu Arg Met Ala Glu Ala Ala Asn Asn 
65 70 75 80 

Val Asp Val Val His Ser His Thr Trp Tyr Ala Gly Leu Gly Gly His 
85 90 95 

Leu Ala Ala Arg Leu His Gly lie Pro His Val Ala Thr Ala His Ser 
100 105 110 

Leu Glu Pro Asp Arg Pro Trp Lys Arg Glu Gin Leu Gly Gly Gly Tyr 
115 120 125 

Asp Val Ser Ser Trp Ser Glu Lys Asn Ala Met Glu Tyr Ala Asp Ala 
130 135 140 

Val lie Ala Val Ser Ala Arg Met Lys Asp Ser He Leu Ala Ala Tyr 
145 150 155 160 

Pro Arg He Glu Pro Asp Asn Val Arg Val Val Leu Asn Gly He Asp 
165 170 175 

Thr Glu Leu Trp Gin Pro Arg Pro Thr Phe Asp Asp Ala Glu Asp Ser 
180 185 190 

Val Leu Arg Ser Leu Gly Val Asp Pro Gin Arg Pro He Val Ala Phe 
195 200 205 

Val Gly Arg He Thr Arg Gin Lys Gly Val Glu His Leu He Lys Ala 
210 215 220 

Ala Ala Leu Phe Asp Glu Ser Val Gin Leu Val Leu Cys Ala Gly Ala 
225 230 235 240 

Pro Asp Thr Pro Glu lie Ala Ala Arg Thr Thr Ala Leu Val Glu Glu 
245 250 255 

Leu Gin Ala Lys Arg Glu Gly He Phe Trp Val Gin Asp Met Leu Gly 
260 265 270 

Lys Asp Lys He Gin Glu He Leu Thr Ala Ala Asp Thr Phe Val Cys 
275 280 285 

Pro Ser He Tyr Glu Pro Leu Gly He Val Asn Leu Glu Ala Met Ala 
290 295 300 

Cys Asn Thr Ala Val Val Ala Ser Asp Val Gly Gly He Pro Glu Val 
305 310 315 320 

Val Val Asp Gly Thr Thr Gly Ala Leu Val His Tyr Asp Glu Asn Asp 
325 330 335 
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Val Glu Thr Phe Glu Arg Asp lie Ala Glu Ala Val Asn Lys Met Val 
340 345 350 

Ala Asp Arg Glu Thr Ala Ala Lys Phe Gly Leu Ala Gly Arg Glu Arg 
355 360 365 

Ala lie Asn Asp Phe Ser Trp Ala Thr lie Ala Gin Gin Thr lie Asp 
370 375 380 

Val Tyr Lys Ser Leu Met 
335 390 



<210> 43 
<211> 1293 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1270) 
<223> FRXA02062 

<400> 43 

ttgtctaaac atcgttttgg ggtccgaatg atagcccctt ttaatgcccc catttcggta 60 

tcgctgcgca actgttttta gatggctaat ctttgaaatt atg aga gtc gga atg 115 

Met Arg Val Gly Met 
1 5 

atg aca aga gag tat cca cca gag gtt tac ggc ggc get ggc gtg cac 163 

Met Thr Arg Glu Tyr Pro Pro Glu Val Tyr Gly Gly Ala Gly Val His 
10 15 20 

gtc acc gaa ttg acc cga ttc atg cgt gag ate get gaa gtt gat gtt 211 
Val Thr Glu Leu Thr Arg Phe Met Arg Glu lie Ala Glu Val Asp Val 
25 30 35 

cac tgc atg ggt gca cct cgc gat atg gag gga gtt ttc gtc cac ggc 259 
His Cys Met Gly Ala Pro Arg Asp Met Glu Gly Val Phe Val His Gly 
40 45 50 

gtc gat cct gec ttg gaa age gcg aac cct gcg att aag aca ctg tec 307 
Val Asp Pro Ala Leu Glu Ser Ala Asn Pro Ala lie Lys Thr Leu Ser 
55 60 65 

acc ggt tta cgc atg gca gaa get gca aac aac gtg gat gtc gtg cac 355 
Thr Gly Leu Arg Met Ala Glu Ala Ala Asn Asn Val Asp Val Val His 
70 75 80 85 

tea cac act tgg tat gca ggt ctt ggc ggc cac ctt gca get cgt etc 403 
Ser His Thr Trp Tyr Ala Gly Leu Gly Gly His Leu Ala Ala Arg Leu 
90 95 100 

cac ggc att cct cac gtg get acc gcg cac tct ttg gag cca gat cgc 451 
His Gly lie Pro His Val Ala Thr Ala His Ser Leu Glu Pro Asp Arg 
105 110 115 



cca tgg aag cgt gag cag ctt ggc ggt gga tac gac gtg tec tec tgg 
Pro Trp Lys Arg Glu Gin Leu Gly Gly Gly Tyr Asp Val Ser Ser Trp 



499 
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120 125 130 

tct gaa aaa aat gcc atg gaa tac get gac gcg gtc ate get gtg teg 547 

Ser Glu Lys Asn Ala Met Glu Tyr Ala Asp Ala Val He Ala Val Ser 

135 140 145 

get cgc atg aaa gat tec ate etc get gcg tac cct cgc ate gag ccg 595 

Ala Arg Met Lys Asp Ser He Leu Ala Ala Tyr Pro Arg He Glu Pro 

150 155 160 165 

gac aac gtg cgt gtt gtc etc aac ggc ate gac act gag ttg tgg cag 643 

Asp Asn Val Arg Val Val Leu Asn Gly He Asp Thr Glu Leu Trp Gin 

170 175 180 

cct cgc ccg act ttc gat gac gcg gaa gat tec gta etc cgc tec eta 691 

Pro Arg Pro Thr Phe Asp Asp Ala Glu Asp Ser Val Leu Arg Ser Leu 

185 190 195 

ggc gtt gac cca cag egg ccc ate gtc gca ttt gtc ggc cgc ate acc 739 

Gly Val Asp Pro Gin Arg Pro He Val Ala Phe Val Gly Arg He Thr 

200 205 210 

cgc caa aaa ggc gtc gag cac etc ate aag gca gca gcg ctt ttc gac 787 

Arg Gin Lys Gly Val Glu His Leu He Lys Ala Ala Ala Leu Phe Asp 

215 220 225 

gag tec gtg cag ctt gtg etc tgt gcc ggc gcg cca gac acc ccc gaa 835 

Glu Ser Val Gin Leu Val Leu Cys Ala Gly Ala Pro Asp Thr Pro Glu 

230 235 240 245 

ate gca get cgc acc acc gcc ctg gtg gaa gaa etc cag gca aag cgc 883 

He Ala Ala Arg Thr Thr Ala Leu Val Glu Glu Leu Gin Ala Lys Arg 

250 255 260 

gaa ggc att ttc tgg gtt cag gac atg ctg ggc aag gac aaa ate caa 931 

Glu Gly He Phe Trp Val Gin Asp Met Leu Gly Lys Asp Lys He Gin 

265 270 275 

gag att etc acc get get gac acc ttc gtg tgc cca tec att tac gag 97 9 

Glu He Leu Thr Ala Ala Asp Thr Phe Val Cys Pro Ser He Tyr Glu 

280 285 290 

cca ctg ggc ate gtg aac ttg gaa gca atg gcc tgc aac acc gca gtt 1027 

Pro Leu Gly He Val Asn Leu Glu Ala Met Ala Cys Asn Thr Ala Val 

295 300 305 

gtc gca tec gac gtt gga ggc ate cct gag gtt gtt gtc gac ggc acc 1075 

Val Ala Ser Asp Val Gly Gly He Pro Glu Val Val Val Asp Gly Thr 

310 315 320 325 

acc ggc gcc etc gtt cac tac gac gaa aat gat gtc gaa acc ttc gag 1123 

Thr Gly Ala Leu Val His Tyr Asp Glu Asn Asp Val Glu Thr Phe Glu 

330 335 340 

cgc gat ate gcc gaa gcg gtg aat aaa atg gtc get gat cga gag acc 1171 

Arg Asp He Ala Glu Ala Val Asn Lys Met Val Ala Asp Arg Glu Thr 

345 350 355 

gca gcc aaa ttt ggt etc gca ggg cgc gaa cgt get ate aat gat ttc 1219 

Ala Ala Lys Phe Gly Leu Ala Gly Arg Glu Arg Ala He Asn Asp Phe 

360 365 370 
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tec tgg gca acg att get cag cag acc att gat gtg tac aaa tec ttg 
Ser Trp Ala Thr lie Ala Gin Gin Thr He Asp Val Tyr Lys Ser Leu 
375 380 385 

atg taaaaccgaa ageeggggaa cct 

Met 

390 



<210> 44 
<211> 390 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Met Arg Val Gly Met Met Thr Arg Glu Tyr Pro Pro Glu Val Tyr Gly 
15 10 15 

Gly Ala Gly Val His Val Thr Glu Leu Thr Arg Phe Met Arg Glu He 
20 25 30 

Ala Glu Val Asp Val His Cys Met Gly Ala Pro Arg Asp Met Glu Gly 
35 40 45 

Val Phe Val His Gly Val Asp Pro Ala Leu Glu Ser Ala Asn Pro Ala 
50 55 60 

He Lys Thr Leu Ser Thr Gly Leu Arg Met Ala Glu Ala Ala Asn Asn 
65 70 75 80 

Val Asp Val Val His Ser His Thr Trp Tyr Ala Gly Leu Gly Gly His 
85 90 95 

Leu Ala Ala Arg Leu His Gly He Pro His Val Ala Thr Ala His Ser 
100 105 110 

Leu Glu Pro Asp Arg Pro Trp Lys Arg Glu Gin Leu Gly Gly Gly Tyr 
115 120 125 

Asp Val Ser Ser Trp Ser Glu Lys Asn Ala Met Glu Tyr Ala Asp Ala 
130 135 140 

Val lie Ala Val Ser Ala Arg Met Lys Asp Ser He Leu Ala Ala Tyr 
145 150 155 160 

Pro Arg He Glu Pro Asp Asn Val Arg Val Val Leu Asn Gly He Asp 
165 170 175 

Thr Glu Leu Trp Gin Pro Arg Pro Thr Phe Asp Asp Ala Glu Asp Ser 
180 185 190 

Val Leu Arg Ser Leu Gly Val Asp Pro Gin Arg Pro He Val Ala Phe 
195 200 205 

Val Gly Arg He Thr Arg Gin Lys Gly Val Glu His Leu lie Lys Ala 
210 215 220 



Ala Ala Leu Phe Asp Glu Ser Val Gin Leu Val Leu Cys Ala Gly Ala 
225 230 235 240 
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Pro Asp Thr Pro Glu 
24S 

Leu Gin Ala Lys Arg 

260 

Lys Asp Lys lie Gin 
275 

Pro Ser lie Tyr Glu 
290 

Cys Asn Thr Ala Val 
305 

Val Val Asp Gly Thr 
325 

Val Glu Thr Phe Glu 
340 

Ala Asp Arg Glu Thr 
355 

Ala lie Asn Asp Phe 
370 

Val Tyr Lys Ser Leu 
385 



lie Ala Ala Arg Thr Thr 
250 

Glu Gly lie Phe Trp Val 
265 

Glu lie Leu Thr Ala Ala 
280 

Pro Leu Gly lie Val Asn 
295 

Val Ala Ser Asp Val Gly 
310 315 

Thr Gly Ala Leu Val His 
330 

Arg Asp lie Ala Glu Ala 
345 

Ala Ala Lys Phe Gly Leu 
360 

Ser Trp Ala Thr lie Ala 
375 

Met 
390 



Ala Leu Val Glu Glu 
255 

Gin Asp Met Leu Gly 
270 

Asp Thr Phe Val Cys 
285 

Leu Glu Ala Met Ala 
300 

Gly lie Pro Glu Val 
320 

Tyr Asp Glu Asn Asp 
335 

Val Asn Lys Met Val 
350 

Ala Gly Arg Glu Arg 
365 

Gin Gin Thr lie Asp 
380 



<210> 45 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 

<221> CDS 

<222> (101) . . { 475 ) 

<223> RXA02222 

<400> 45 

catccgctga acatcgtctg tctacagcgt ttggagaacg cgaaaaagat gaggcagtac 60 

aagattgcaa aaaccttgaa aaagtgtatg gcagcgatgg ttg ggt cga cct ccc 115 

Leu Gly Arg Pro Pro 
1 5 



cca gga gac gtt cat act etc eta gac gat ate gga gca gag gaa tct 
Pro Gly Asp Val His Thr Leu Leu Asp Asp lie Gly Ala Glu Glu Ser 
10 15 20 



gac agg tat gca aac egg caa cac atg tct cag gca cga etc tat cgc 
Asp Arg Tyr Ala Asn Arg Gin His Met Ser Gin Ala Arg Leu Tyr Arg 
40 45 50 



163 



gaa gca gat aaa gtt cca att gaa tgg caa aac gec ctg act aag gca 211 
Glu Ala Asp Lys Val Pro lie Glu Trp Gin Asn Ala Leu Thr Lys Ala 
25 30 35 



259 



caa tta acc agt gat gtt gga gag ggc ttc act gaa gaa get gec caa 



307 
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Gln Leu Thr Ser Asp Val Gly Glu Gly Phe Thr Glu Glu Ala Ala Gin 
55 60 65 

tac gca ate gaa aat gtg aac gca gac tgg aac get aac gec eta gta 355 
Tyr Ala lie Glu Asn Val Asn Ala Asp Trp Asn Ala Asn Ala Leu Val 
70 75 80 85 

aaa gca aga aat tac cag gag cgc caa gca atg tea gta gac cgc att 403 
Lys Ala Arg Asn Tyr Gin Glu Arg Gin Ala Met Ser Val Asp Arg He 
90 95 100 



tac agg caa ctt act agt gaa cac ggt gaa ggg ttt acc cca gag cag 
Tyr Arg Gin Leu Thr Ser Glu His Gly Glu Gly Phe Thr Pro Glu Gin 
105 110 115 



451 



gca caa tac gcg ate gac aac eta taaggcataa agatcctagt att 498 
Ala Gin Tyr Ala He Asp Asn Leu 
120 125 



<210> 46 
<211> 125 
<212> PRT 

<213> Corynebacterium glutainicum 
<400> 46 

Leu Gly Arg Pro Pro Pro Gly Asp Val His Thr Leu Leu Asp Asp He 
15 10 15 

Gly Ala Glu Glu Ser Glu Ala Asp Lys Val Pro He Glu Trp Gin Asn 
20 25 30 

Ala Leu Thr Lys Ala Asp Arg Tyr Ala Asn Arg Gin His Met Ser Gin 
35 40 45 

Ala Arg Leu Tyr Arg Gin Leu Thr Ser Asp Val Gly Glu Gly Phe Thr 
50 55 60 

Glu Glu Ala Ala Gin Tyr Ala He Glu Asn Val Asn Ala Asp Trp Asn 
65 70 75 80 

Ala Asn Ala Leu Val Lys Ala Arg Asn Tyr Gin Glu Arg Gin Ala Met 
85 90 95 

Ser Val Asp Arg He Tyr Arg Gin Leu Thr Ser Glu His Gly Glu Gly 
100 105 HO 

Phe Thr Pro Glu Gin Ala Gin Tyr Ala He Asp Asn Leu 
115 120 125 



<210> 47 
<211> 1344 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1321) 
<223> RXA02313 
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<400> 47 

caggatgtaa ccgaaaagat ctcaacactt aaataaagtt ctcgataaag ccatgttcgg 60 

ttaactgcga tgtaggcatg atgtggagat aataaggccc atg egg gta gca att 115 

Met Arg Val Ala lie 
1 5 

gtt gca gag teg ttc ctt cca aat gtc aac gga gtc ace aac teg gtg 163 
Val Ala Glu Ser Phe Leu Pro Asn Val Asn Gly Val Thr Asn Ser Val 
10 15 20 

etc egg gtg ttg gag cat ttg aaa gec aac gga cac gac gcg etc gtc 211 
Leu Arg Val Leu Glu His Leu Lys Ala Asn Gly His Asp Ala Leu Val 
25 30 35 

ate gcg ccg ggt gee egg gat ttt gaa gaa gaa ate ggc cac tac ctg 259 
lie Ala Pro Gly Ala Arg Asp Phe Glu Glu Glu lie Gly His Tyr Leu 
40 45 50 

ggc ttt gaa att gtg cgc gtc ccc ace gtt egg gtc cca ctg att gat 307 
Gly Phe Glu lie Val Arg Val Pro Thr Val Arg Val Pro Leu lie Asp 
55 60 65 

tea ctg ccc ate ggt gtt cct ctg ccc tea gtt acc tct gtg ctg cgc 355 
Ser Leu Pro lie Gly Val Pro Leu Pro Ser Val Thr Ser Val Leu Arg 
70 75 80 85 

gag tac aac cca gac ate att cac ctg gca tec cca ttt gtg etc ggt 403 
Glu Tyr Asn Pro Asp lie lie His Leu Ala Ser Pro Phe Val Leu Gly 
90 95 100 

gga gcg gca gca ttc gca gca agg cag ctg cgc ate cca gca att get 451 
Gly Ala Ala Ala Phe Ala Ala Arg Gin Leu Arg lie Pro Ala lie Ala 
105 110 115 

ate tat eaa act gat gtc gca ggg ttc tec cag cgc tac cac ctg gca 4 99 
He Tyr Gin Thr Asp Val Ala Gly Phe Ser Gin Arg Tyr His Leu Ala 
120 125 130 

ccg ttg gee act gca age tgg gaa tgg ate aag acg gtc cac aac atg 547 
Pro Leu Ala Thr Ala Ser Trp Glu Trp He Lys Thr Val His Asn Met 
135 140 145 

tgc cag cgc acc ctt get ccc tea tec atg age att gac gag ctg cgt 595 
Cys Gin Arg Thr Leu Ala Pro Ser Ser Met Ser He Asp Glu Leu Arg 
150 155 160 165 

gac cac gga att aat gat att ttc cac tgg get egg ggc gtg gac tec 643 
Asp His Gly He Asn Asp He Phe His Trp Ala Arg Gly Val Asp Ser 
170 175 180 

aag cgt ttc cac cct gga aag cgt tec gta gcg eta cgt aag tct tgg 691 
Lys Arg Phe His Pro Gly Lys Arg Ser Val Ala Leu Arg Lys Ser Trp 
185 190 195 

gat cca agt gga gca aag aag ate gtt ggt ttc gtt ggg cgc ctt gca 739 
Asp Pro Ser Gly Ala Lys Lys He Val Gly Phe Val Gly Arg Leu Ala 
200 205 210 



tec gaa aag ggc gtg gag cgc ctt get gga tta tec gga cgc tea gac 
Ser Glu Lys Gly Val Glu Arg Leu Ala Gly Leu Ser Gly Arg Ser Asp 



787 
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215 220 225 

ate caa ttg gtc ate gtc ggt gat ggc cca gag gec aag tac ctg cag 835 

lie Gin Leu Val lie Val Gly Asp Gly Pro Glu Ala Lys Tyr Leu Gin 

230 235 240 245 

gaa atg atg ccg gat gcg ate ttc aca gga get etc ggc ggc gag gaa 883 

Glu Met Met Pro Asp Ala lie Phe Thr Gly Ala Leu Gly Gly Glu Glu 

250 255 260 

eta gee ace ace tac gca tea etc gat ctg ttt gtg cac cca ggt gag 931 

Leu Ala Thr Thr Tyr Ala Ser Leu Asp Leu Phe Val His Pro Gly Glu 

265 270 275 

ttt gaa ace ttc tgc cag gcg ate cag gaa gec caa gca tea ggt gtg 97 9 

Phe Glu Thr Phe Cys Gin Ala lie Gin Glu Ala Gin Ala Ser Gly Val 

280 285 290 

ccc acc att ggc cca cgc gca ggt ggt ccc att gat ttg ate aac gaa 1027 

Pro Thr lie Gly Pro Arg Ala Gly Gly Pro lie Asp Leu lie Asn Glu 

295 300 305 

ggc gtc aac ggc ctg ctt ctt gat gtt gta gat ttc aag gaa acc etc 1075 

Gly Val Asn Gly Leu Leu Leu Asp Val Val Asp Phe Lys Glu Thr Leu 

310 315 320 325 

ccc get gca gee gaa tgg att ttg gac gat tec cgc cac tec gaa atg 1123 

Pro Ala Ala Ala Glu Trp lie Leu Asp Asp Ser Arg His Ser Glu Met 

330 335 340 

tgc gca get get tgg gaa ggt gtg aaa gac aag acc tgg gaa get ttg 1171 

Cys Ala Ala Ala Trp Glu Gly Val Lys Asp Lys Thr Trp Glu Ala Leu 

345 350 355 

tgc acc cag ctt etc cag cac tac gcg gat gta ate gca ttg tea cag 1219 

Cys Thr Gin Leu Leu Gin His Tyr Ala Asp Val lie Ala Leu Ser Gin 

360 365 370 

cgc ate cca ctg aca ttc ttt ggc cct age get gaa gta gca aag ctt 12 67 

Arg lie Pro Leu Thr Phe Phe Gly Pro Ser Ala Glu Val Ala Lys Leu 

375 380 385 

cca ctg tgg gtt get cgc gcg ctg ggt gtt cgc acc cgc ate age ate 1315 

Pro Leu Trp Val Ala Arg Ala Leu Gly Val Arg Thr Arg lie Ser lie 

390 395 400 405 

gag get taactctgea gaattaatcc atg 1344 
Glu Ala 



<210> 48 
<211> 407 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

Met Arg Val Ala lie Val Ala Glu Ser Phe Leu Pro Asn Val Asn Gly 
15 10 15 



Val Thr Asn Ser Val Leu Arg Val Leu Glu His Leu Lys Ala Asn Gly 
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20 25 30 

His Asp Ala Leu Val He Ala Pro Gly Ala Arg Asp Phe Glu Glu Glu 
35 40 45 

He Gly His Tyr Leu Gly Phe Glu He Val Arg Val Pro Thr Val Arg 
50 55 60 

Val Pro Leu He Asp Ser Leu Pro He Gly Val Pro Leu Pro Ser Val 
65 70 75 80 

Thr Ser Val Leu Arg Glu Tyr Asn Pro Asp He He His Leu Ala Ser 
85 90 95 

Pro Phe Val Leu Gly Gly Ala Ala Ala Phe Ala Ala Arg Gin Leu Arg 
100 105 110 

He Pro Ala He Ala He Tyr Gin Thr Asp Val Ala Gly Phe Ser Gin 
115 120 125 

Arg Tyr His Leu Ala Pro Leu Ala Thr Ala Ser Trp Glu Trp lie Lys 
130 135 140 

Thr Val His Asn Met Cys Gin Arg Thr Leu Ala Pro Ser Ser Met Ser 
145 150 155 160 

He Asp Glu Leu Arg Asp His Gly He Asn Asp He Phe His Trp Ala 
165 170 175 

Arg Gly Val Asp Ser Lys Arg Phe His Pro Gly Lys Arg Ser Val Ala 
180 185 190 

Leu Arg Lys Ser Trp Asp Pro Ser Gly Ala Lys Lys He Val Gly Phe 
195 200 205 

Val Gly Arg Leu Ala Ser Glu Lys Gly Val Glu Arg Leu Ala Gly Leu 
210 215 220 

Ser Gly Arg Ser Asp He Gin Leu Val He Val Gly Asp Gly Pro Glu 
225 230 235 240 

Ala Lys Tyr Leu Gin Glu Met Met Pro Asp Ala He Phe Thr Gly Ala 
245 250 255 

Leu Gly Gly Glu Glu Leu Ala Thr Thr Tyr Ala Ser Leu Asp Leu Phe 
260 265 270 

Val His Pro Gly Glu Phe Glu Thr Phe Cys Gin Ala He Gin Glu Ala 
275 280 285 

Gin Ala Ser Gly Val Pro Thr He Gly Pro Arg Ala Gly Gly Pro He 
290- 295 300 

Asp Leu He Asn Glu Gly Val Asn Gly Leu Leu Leu Asp Val Val Asp 
305 310 315 320 

Phe Lys Glu Thr Leu Pro Ala Ala Ala Glu Trp lie Leu Asp Asp Ser 
325 330 335 

Arg His Ser Glu Met Cys Ala Ala Ala Trp Glu Gly Val Lys Asp Lys 
340 345 350 
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Thr Trp Glu Ala Leu Cys Thr Gin Leu Leu Gin His Tyr Ala Asp Val 
355 360 365 

lie Ala Leu Ser Gin Arg He Pro Leu Thr Phe Phe Gly Pro Ser Ala 
370 375 380 

Glu Val Ala Lys Leu Pro Leu Trp Val Ala Arg Ala Leu Gly Val Arg 
385 390 395 400 



Thr Arg He Ser He Glu Ala 
405 



<210> 49 
<211> 1377 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1354) 
<223> RXA02491 

<400> 49 

tttcgtatgc tgacatggtg tcccttcaac tgcgttgctt tagtgccctt tagtatatag 60 

agacgtcccg ctgctttctt cggcgatcta gaatgtgggc atg cgc gta get atg 115 

Met Arg Val Ala Met 
1 5 

att tec atg cac acc tct cca ttg cag cag ccc gga act ggt gat tea 163 
He Ser Met His Thr Ser Pro Leu Gin Gin Pro Gly Thr Gly Asp Ser 
10 15 20 

ggc ggc atg aac gtc tac att ctt teg acc gcg act gag eta gcg aaa 211 
Gly Gly Met Asn Val Tyr He Leu Ser Thr Ala Thr Glu Leu Ala Lys 
25 30 35 

cag ggt ate gag gtc gat att tac act cgt gec acg agg cct tct cag 259 
Gin Gly He Glu Val Asp He Tyr Thr Arg Ala Thr Arg Pro Ser Gin 
40 45 50 

ggt gag ate gtg aga gta get gag aat ttg egg gtc att aat ate get 307 
Gly Glu He Val Arg Val Ala Glu Asn Leu Arg Val He Asn He Ala 
55 60 65 

gcg ggg ccg tat gag ggg ctt tec aaa gag gag ctt cct act cag ttg 355 
Ala Gly Pro Tyr Glu Gly Leu Ser Lys Glu Glu Leu Pro Thr Gin Leu 
70 75 80 85 

gcg gcg ttt acc ggc gga atg ttg teg ttt acg cgc egg gag aag gtt 403 
Ala Ala Phe Thr Gly Gly Met Leu Ser Phe Thr Arg Arg Glu Lys Val 
90 95 100 

act tat gat ctg ate cat tct cac tat tgg ctg tct ggt cag gtg ggg 451 
Thr Tyr Asp Leu He His Ser His Tyr Trp Leu Ser Gly Gin Val Gly 
105 110 115 



tgg ttg ctg cge gat ttg tgg egg att ccc ctt att cat acg gca cac 
Trp Leu Leu Arg Asp Leu Trp Arg He Pro Leu He His Thr Ala His 



499 
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120 125 130 

act ttg gcg gcg gtg aag aat tct tat egg gat gat teg gac act ccg 547 

Thr Leu Ala Ala Val Lys Asa Ser Tyr Arg Asp Asp Ser Asp Thr Pro 
135 140 145 

gag teg gag gcg cgt cgc att tgt gag cag cag ctg gtg gat aac get 595 

Glu Ser Glu Ala Arg Arg lie Cys Glu Gin Gin Leu Val Asp Asn Ala 

150 155 160 165 

gac gtg ttg gcg gtg aac act cag gag gag atg cag gat ttg atg cat 643 

Asp Val Leu Ala Val Asn Thr Gin Glu Glu Met Gin Asp Leu Met His 

170 175 180 

cac tac gat gcg gat ccg gat egg att tct gtg gtg tea ccg ggt gcg 691 

His Tyr Asp Ala Asp Pro Asp Arg lie Ser Val Val Ser Pro Gly Ala 

185 190 195 

gac gtg gaa ctt tat age cct gga aat gat cgc gcg acg gaa cgt tec 739 

Asp Val Glu Leu Tyr Ser Pro Gly Asn Asp Arg Ala Thr Glu Arg Ser 

200 205 210 

cgt cgt gag ctg ggc att ccg ctg cac aca aag gta gtg get ttt gtg 787 

Arg Arg Glu Leu Gly He Pro Leu His Thr Lys Val Val Ala Phe Val 
215 220 225 

ggt egg ttg cag ccg ttt aag ggc ccg cag gtg ctg ate aag gcg gtt 835 

Gly Arg Leu Gin Pro Phe Lys Gly Pro Gin Val Leu He Lys Ala Val 

230 235 240 245 

gcg gcg ttg ttt gat cgc gat ccg gac cga aat ctg cgc gtc att att 883 

Ala Ala Leu Phe Asp Arg Asp Pro Asp Arg Asn Leu Arg Val He He 

250 255 260 

tgt ggc ggc cct tct ggt ccg aat gcg aca ccg gat acc tat agg cat 931 

Cys Gly Gly Pro Ser Gly Pro Asn Ala Thr Pro Asp Thr Tyr Arg His 

265 270 275 

atg gca gag gaa ctg ggc gtc gaa aag cga att cgc ttt ttg gac ccg 97 9 

Met Ala Glu Glu Leu Gly Val Glu Lys Arg He Arg Phe Leu Asp Pro 

280 285 290 

cgc ccg ccg age gag eta gtg gec gtg tat egg gcg gcg gac ate gtg 1027 

Arg Pro Pro Ser Glu Leu Val Ala Val Tyr Arg Ala Ala Asp He Val 
295 300 305 

gee gtg cca agt ttt aat gag tec ttc gga etc gtc gec atg gag gcg 1075 

Ala Val Pro Ser Phe Asn Glu Ser Phe Gly Leu Val Ala Met Glu Ala 

310 315 320 325 

caa gec age ggc aca ccg gtc att gcg gee egg gtt ggc ggc ctg ccc 1123 

Gin Ala Ser Gly Thr Pro Val He Ala Ala Arg Val Gly Gly Leu Pro 

330 335 340 

ate gca gtc gcg gaa ggg gag acg gga ttg ctt gtc gac ggc cac tec 1171 

He Ala Val Ala Glu Gly Glu Thr Gly Leu Leu Val Asp Gly His Ser 

345 350 355 

ccg cat gec tgg gec gac gec tta gee aca etc ttg gac gat gac gaa 1219 

Pro His Ala Trp Ala Asp Ala Leu Ala Thr Leu Leu Asp Asp Asp Glu 

360 365 370 
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acg cgc ate aga atg ggt gaa gac gec gtc gaa cac gec aga aca ttc 
Thr Arg lie Arg Met Gly Glu Asp Ala Val Glu His Ala Arg Thr Phe 
375 380 385 



1267 



tec tgg gcg gec acc gec gca cag eta teg teg ctg tac aac gac get 
Ser Trp Ala Ala Thr Ala Ala Gin Leu Ser Ser Leu Tyr Asn Asp Ala 
390 395 400 405 



1315 



att gec aac gaa aat gtc gac ggt gaa acg cat cac ggc taagtaaacg 
He Ala Asn Glu Asn Val Asp Gly Glu Thr His His Gly 
410 415 



1364 



cgcgtcgtgg aac 



1377 



<210> 50 
<211> 418 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Met Arg Val Ala Met He Ser Met His Thr Ser Pro Leu Gin Gin Pro 
15 10 15 

Gly Thr Gly Asp Ser Gly Gly Met Asn Val Tyr He Leu Ser Thr Ala 
20 25 30 

Thr Glu Leu Ala Lys Gin Gly He Glu Val Asp He Tyr Thr Arg Ala 
35 40 45 

Thr Arg Pro Ser Gin Gly Glu He Val Arg Val Ala Glu Asn Leu Arg 
50 55 60 

Val He Asn He Ala Ala Gly Pro Tyr Glu Gly Leu Ser Lys Glu Glu 
65 70 75 80 

Leu Pro Thr Gin Leu Ala Ala Phe Thr Gly Gly Met Leu Ser Phe Thr 
85 90 95 

Arg Arg Glu Lys Val Thr Tyr Asp Leu lie His Ser His Tyr Trp Leu 
100 105 110 

Ser Gly Gin Val Gly Trp Leu Leu Arg Asp Leu Trp Arg He Pro Leu 
115 120 125 

He His Thr Ala His Thr Leu Ala Ala Val Lys Asn Ser Tyr Arg Asp 
130 135 140 

Asp Ser Asp Thr Pro Glu Ser Glu Ala Arg Arg He Cys Glu Gin Gin 
145 150 155 160 

Leu Val Asp Asn Ala Asp Val Leu Ala Val Asn Thr Gin Glu Glu Met 
165 170 175 

Gin Asp Leu Met His His Tyr Asp Ala Asp Pro Asp Arg He Ser Val 
180 185 190 



Val Ser Pro Gly Ala Asp Val Glu Leu Tyr Ser Pro Gly Asn Asp Arg 
195 200 205 



BGI-131CP 



-71 - 



Ala Thr Glu Arg Ser Arg Arg Glu Leu Gly lie Pro Leu His Thr Lys 
210 215 220 

Val Val Ala Phe Val Gly Arg Leu Gin Pro Phe Lys Gly Pro Gin Val 
225 230 235 240 

Leu lie Lys Ala Val Ala Ala Leu Phe Asp Arg Asp Pro Asp Arg Asn 
245 250 255 

Leu Arg Val lie lie Cys Gly Gly Pro Ser Gly Pro Asn Ala Thr Pro 
260 265 270 

Asp Thr Tyr Arg His Met Ala Glu Glu Leu Gly Val Glu Lys Arg He 
275 280 285 

Arg Phe Leu Asp Pro Arg Pro Pro Ser Glu Leu Val Ala Val Tyr Arg 
290 295 300 

Ala Ala Asp He Val Ala Val Pro Ser Phe Asn Glu Ser Phe Gly Leu 
305 310 315 320 

Val Ala Met Glu Ala Gin Ala Ser Gly Thr Pro Val He Ala Ala Arg 
325 330 335 

Val Gly Gly Leu Pro He Ala Val Ala Glu Gly Glu Thr Gly Leu Leu 
340 345 350 

Val Asp Gly His Ser Pro His Ala Trp Ala Asp Ala Leu Ala Thr Leu 
355 360 365 

Leu Asp Asp Asp Glu Thr Arg He Arg Met Gly Glu Asp Ala Val Glu 
370 375 380 

His Ala Arg Thr Phe Ser Trp Ala Ala Thr Ala Ala Gin Leu Ser Ser 
385 390 395 400 

Leu Tyr Asn Asp Ala lie Ala Asn Glu Asn Val Asp Gly Glu Thr His 
405 410 415 

His Gly 



<210> 51 
<211> 1287 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXN02595 

<400> 51 

gtgggtaaag gggactccga ggaagtccac gtcgtcttct ttcgcggcgc tgaggatggt 60 

ttcgcggatt tgtgcggggg agtgggtggg agagaaaacg gtg ate gtt gtg gec 115 

Val He Val Val Ala 
1 5 



atg get tec att atg get tgt tta aaa gca get aga ctg aat aac cct 163 



-72- 
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m a Ala Arq Leu Asn Asn Pro 
Met Ma Ser He Met Ala Cys Leu Lys Ala Ala Arg ^ 

10 x 
atg aag ate ctt ttg ttg tgc tgg cgt gat acc act cat cot caa ggt 
Met Lys He Leu Leu Leu Cys Trp Arg a p 35 
25 J 

ss si £ s; s £ % ss - ss ss ss £ - - - 

S - £ SS SS SS S S S S SS Sj S S K S 

55 ^° 
cgg e g t tot ttc c g c ,.t S t f , l% tat t=c a gg £= gt |fy «| 

Arg Arg Ser Phe Arg Asp Gly Val Arg iy ^ 85 

ttt ag t ,t, t.t =cc aa g »=, ^ r ,c= at, «, «, |fy = fg £ ? 

Phe Ser Val Tyr Pro Lys Ala Trp vai * 100 

90 

ggg att t« «= ? « g; t g t ? ? t ? ,t, ,« a= g c., »at 

Gly He Gly Thr Phe Ser Lys Va, Asp va ^ 
105 ilU 

^t- t-t-r tec qqt aag ccg act gtg ttg 
% HI S III £ IS SS S £ S« S, ^ P™ - v., - 

ss s s s: ss s ss ss ss ss ss ss ss z s ss 

£ S S !S S5 1 S S SS S SS IS S S S K 

Z aaa act g c g cc g tat f ? act g tt to. £, ~, £ jet 

Tyr Lys Thr Ala Pro Tyr Val Thr Val be lgQ 

y no 1 

etc att gcg ttg ggt gtg gat cag cag egg att cat ate gtg cgc aat 
Leu He Ala Leu Gly Val Asp Gin Gin Arg ^ 

s rs s s fa? s s s s s - ss s s s ss 

- S K SS S 2S i 5 2S SS 5 Sj S SS S SS 

sr. s s ss ss ss ss s c ss ss ss ss s ss 

230 235 

ss ss ss ss ?s ss ss ss ss ss & s ^ sr. s s 



211 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 
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250 255 260 

ctg ggt gtg age gat cgc gtg gtt ttc cac ggc cag gtc gec gag gat 931 
Leu Gly Val Ser Asp Arg Val Val Phe His Gly Gin Val Ala Glu Asp 
265 270 275 

cac aag cac gec ctg ttg gag cgc gec acg att cat etc atg cct teg 97 9 
His Lys His Ala Leu Leu Glu Arg Ala Thr lie His Leu Met Pro Ser 
280 285 290 

cgc aag gaa ggc tgg ggc ctg gcg gtc acg gag gcg gcg cag cac ggc 1027 
Arg Lys Glu Gly Trp Gly Leu Ala Val Thr Glu Ala Ala Gin His Gly 
295 300 305 

gtt ccg acg ate ggt tac cga age tea ggc ggc ctg cgc gat tec gtc 1075 
Val Pro Thr lie Gly Tyr Arg Ser Ser Gly Gly Leu Arg Asp Ser Val 
310 315 320 325 

gtc gac ggc gaa acc ggc ctg ctt gtc gac tec aag gec gag ctt att 1123 
Val Asp Gly Glu Thr Gly Leu Leu Val Asp Ser Lys Ala Glu Leu lie 
330 335 340 

tea gec acc aaa acc ctg ctt ate gac gec tec etc cgc tec aag etc 1171 
Ser Ala Thr Lys Thr Leu Leu lie Asp Ala Ser Leu Arg Ser Lys Leu 
345 350 355 

ggc gec age gcg aag cag cgc gec gaa aac tac aag tgg gac acc gcg 1219 
Gly Ala Ser Ala Lys Gin Arg Ala Glu Asn Tyr Lys Trp Asp Thr Ala 
360 365 370 

gga gcg cag ttc gag gaa eta ctt ctt ggt ctt gcg teg aaa aag 1264 
Gly Ala Gin Phe Glu Glu Leu Leu Leu Gly Leu Ala Ser Lys Lys 
375 380 385 

tagtcccagc ggcaacgcca tec 1287 



<210> 52 
<211> 388 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Val lie Val Val Ala Met Ala Ser lie Met Ala Cys Leu Lys Ala Ala 

15 10 15 

Arg Leu Asn Asn Pro Met Lys lie Leu Leu Leu Cys Trp Arg Asp Thr 
20 25 30 

Thr His Pro Gin Gly Gly Gly Ser Glu Arg Tyr Leu Glu Arg Val Gly 
35 40 45 

Glu Phe Leu Ala Asp Gin Gly His Glu Val Val Phe Arg Thr Ala Gly 
50 55 60 

His Thr Asp Ala Pro Arg Arg Ser Phe Arg Asp Gly Val Arg Tyr Ser 
65 70 75 80 



Arg Ser Gly Gly Lys Phe Ser Val Tyr Pro Lys Ala Trp Val Ala Met 
85 90 95 
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Met Leu Gly Arg Val Gly He Gly Thr Phe Ser Lys Val Asp Val Val 
100 105 110 

Val Asp Thr Gin Asn Gly He Pro Phe Phe Gly Lys Phe Phe Ser Gly 
115 120 125 

Lys Pro Thr Val Leu Leu Thr His His Cys His Lys Glu Gin Trp Pro 
130 135 140 

Val Val Gly Arg Val Leu Ala Lys Val Gly Trp Leu He Glu Ser Gin 
145 150 155 160 

He Ala Pro Arg Ala Tyr Lys Thr Ala Pro Tyr Val Thr Val Ser Glu 
165 170 175 

Pro Ser Ala Glu Glu Leu He Ala Leu Gly Val Asp Gin Gin Arg He 
180 185 190 

His He Val Arg Asn Gly Val Asp Pro Val Pro Leu His Thr Pro Lys 
195 200 205 

Leu Asp Arg Asp Gly Gin His Ala Val Thr Leu Ser Arg Leu Val Pro 
210 215 220 

His Lys Gin lie Glu His Ala Met Asp Val Val Ala Ala Leu Asp Gly 
225 230 235 240 

Val Val Leu Asp Val Val Glu Ser Gly Trp Trp Gin Lys Glu Leu Val 
245 250 255 

Asp Tyr Ala Arg Thr Leu Gly Val Ser Asp Arg Val Val Phe His Gly 
260 265 270 

Gin Val Ala Glu Asp His Lys His Ala Leu Leu Glu Arg Ala Thr He 
275 280 285 

His Leu Met Pro Ser Arg Lys Glu Gly Trp Gly Leu Ala Val Thr Glu 
290 295 300 

Ala Ala Gin His Gly Val Pro Thr He Gly Tyr Arg Ser Ser Gly Gly 
305 310 315 320 

Leu Arg Asp Ser Val Val Asp Gly Glu Thr Gly Leu Leu Val Asp Ser 
325 330 335 

Lys Ala Glu Leu lie Ser Ala Thr Lys Thr Leu Leu lie Asp Ala Ser 
340 345 350 

Leu Arg Ser Lys Leu Gly Ala Ser Ala Lys Gin Arg Ala Glu Asn Tyr 
355 360 365 

Lys Trp Asp Thr Ala Gly Ala Gin Phe Glu Glu Leu Leu Leu Gly Leu 
370 375 380 

Ala Ser Lys Lys 
385 



<210> 53 
<211> 751 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> FRXA02595 

<400> 53 

gtgggtaaag gggactccga ggaagtccac gtcgtcttct ttcgcggcgc tgaggatggt 60 

ttcgcggatt tgtgcggggg agtgggtggg agagaaaacg gtg ate gtt gtg gec 115 

Val lie Val Val Ala 
1 5 

atg get tec att atg get tgt tta aaa gca get aga ctg aat aac cct 163 
Met Ala Ser lie Met Ala Cys Leu Lys Ala Ala Arg Leu Asn Asn Pro 
10 15 20 

atg aag ate ctt ttg ttg tgc tgg cgt gat acc act cat cct caa ggt 211 
Met Lys lie Leu Leu Leu Cys Trp Arg Asp Thr Thr His Pro Gin Gly 
25 30 35 

ggc gga agt gaa cgc tat ctg gag egg gtg ggt gag ttt ttg gcg gat 259 
Gly Gly Ser Glu Arg Tyr Leu Glu Arg Val Gly Glu Phe Leu Ala Asp 
40 45 50 

cag ggc cat gag gtg gtg ttt cgt act get ggg cac acg gat gcg cca 307 
Gin Gly His Glu Val Val Phe Arg Thr Ala Gly His Thr Asp Ala Pro 
55 60 65 

egg cgt tct ttc cgc gat ggt gtg agg tat tec agg age ggt ggg aag 355 
Arg Arg Ser Phe Arg Asp Gly Val Arg Tyr Ser Arg Ser Gly Gly Lys 
70 75 80 85 

ttt agt gtg tat ccc aag gcg tgg gtg gee atg atg ttg ggt cgt gtg 403 
Phe Ser Val Tyr Pro Lys Ala Trp Val Ala Met Met Leu Gly Arg Val 
90 95 100 

ggg att ggc acg ttt tec aag gtt gat gtg gtg gtg gat acg cag aat 451 
Gly He Gly Thr Phe Ser Lys Val Asp Val Val Val Asp Thr Gin Asn 
105 110 115 

ggc att ccg ttt ttt gga aag ttt ttc tec ggt aag ccg act gtg ttg 499 
Gly He Pro Phe Phe Gly Lys Phe Phe Ser Gly Lys Pro Thr Val Leu 
120 125 130 

etc acg cat cat tgc cat aag gag cag tgg ccg gtg gtg ggt egg gtg 547 
Leu Thr His His Cys His Lys Glu Gin Trp Pro Val Val Gly Arg Val 
135 140 145 



ctg gcg aag gtt ggt tgg ctg att gag age cag ate gcg ccg cgc get 
Leu Ala Lys Val Gly Trp Leu He Glu Ser Gin He Ala Pro Arg Ala 
150 155 160 165 



595 



tac aaa act gcg ccg tat gtg act gtt tea gag ccg age get gag gag 643 
Tyr Lys Thr Ala Pro Tyr Val Thr Val Ser Glu Pro Ser Ala Glu Glu 
170 175 180 

etc att gcg ttg ggt gtg gat cag cag egg att cat ate gtg cgc aat 691 
Leu He Ala Leu Gly Val Asp Gin Gin Arg He His He Val Arg Asn 
185 190 195 
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ggc gtg gat ccc gtg ccg ctg cac acg ccg aag ctg gat cgc gat ggc 739 
Gly Val Asp Pro Val Pro Leu His Thr Pro Lys Leu Asp Arg Asp Gly 
200 205 210 

cag cat gcg gtg 751 
Gin His Ala Val 
215 



<210> 54 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Val lie Val Val Ala Met Ala Ser lie Met Ala Cys Leu Lys Ala Ala 
15 10 15 

Arg Leu Asn Asn Pro Met Lys lie Leu Leu Leu Cys Trp Arg Asp Thr 
20 25 30 

Thr His Pro Gin Gly Gly Gly Ser Glu Arg Tyr Leu Glu Arg Val Gly 
35 40 45 

Glu Phe Leu Ala Asp Gin Gly His Glu Val Val Phe Arg Thr Ala Gly 
50 55 60 

His Thr Asp Ala Pro Arg Arg Ser Phe Arg Asp Gly Val Arg Tyr Ser 
65 70 75 80 

Arg Ser Gly Gly Lys Phe Ser Val Tyr Pro Lys Ala Trp Val Ala Met 
85 90 95 

Met Leu Gly Arg Val Gly lie Gly Thr Phe Ser Lys Val Asp Val Val 
100 105 110 

Val Asp Thr Gin Asn Gly lie Pro Phe Phe Gly Lys Phe Phe Ser Gly 
115 120 125 

Lys Pro Thr Val Leu Leu Thr His His Cys His Lys Glu Gin Trp Pro 
130 135 140 

Val Val Gly Arg Val Leu Ala Lys Val Gly Trp Leu lie Glu Ser Gin 
145 150 155 160 

lie Ala Pro Arg Ala Tyr Lys Thr Ala Pro Tyr Val Thr Val Ser Glu 
165 170 175 

Pro Ser Ala Glu Glu Leu lie Ala Leu Gly Val Asp Gin Gin Arg lie 
180 185 190 

His lie Val Arg Asn Gly Val Asp Pro Val Pro Leu His Thr Pro Lys 
195 200 205 

Leu Asp Arg Asp Gly Gin His Ala Val 
210 215 



<210> 55 
<211> 834 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (811) 

<223> RXA02616 

<400> 55 

agtgttactt ccggtagata acaagatggt ctcaattaaa cttcgatagc gtgatataag 60 

cttcgaaaag ttttgtggca agaatcggaa gcaggcgaaa ttg cag aag cac act 115 

Leu Gin Lys His Thr 
1 5 

cga ggt ggc aag cac cgc aag cag act acc tec cca gta act aag ggt 163 
Arg Gly Gly Lys His Arg Lys Gin Thr Thr Ser Pro Val Thr Lys Gly 
10 15 20 

ggt gtc get ttt gtt gca gta get acc ggt gec gtg tea act gca ggc 211 
Gly Val Ala Phe Val Ala Val Ala Thr Gly Ala Val Ser Thr Ala Gly 
25 30 35 

gca ggc gga gca gtt get gca cag get tec aat cag ccc gtt gag gtc 259 
Ala Gly Gly Ala Val Ala Ala Gin Ala Ser Asn Gin Pro Val Glu Val 
40 45 50 

aac ttc gag ctt act gca aac gac aca act gac etc gtg get gga age 307 
Asn Phe Glu Leu Thr Ala Asn Asp Thr Thr Asp Leu Val Ala Gly Ser 
55 60 65 

tec gec cct cag ate ctg tec ate get gag ttc aag cca gtt gtg aac 355 
Ser Ala Pro Gin lie Leu Ser lie Ala Glu Phe Lys Pro Val Val Asn 
70 75 80 85 

ttg ggc gat cag ate gtt aag acc att cag tac aac get gac cgc att 403 
Leu Gly Asp Gin lie Val Lys Thr lie Gin Tyr Asn Ala Asp Arg lie 
90 95 100 

cag get gac ctg gac get cgt ggc cct tea gtg gtt cgc cct get gaa 451 
Gin Ala Asp Leu Asp Ala Arg Gly Pro Ser Val Val Arg Pro Ala Glu 
105 110 115 

ggt tct tac acc tec ggc ttc ggt get cgt tgg ggc acc aac cac aac 499 
Gly Ser Tyr Thr Ser Gly Phe Gly Ala Arg Trp Gly Thr Asn His Asn 
120 125 130 

ggt gtg gat ate get aac gca ate ggc act cca ate etc get gec atg 547 
Gly Val Asp lie Ala Asn Ala lie Gly Thr Pro He Leu Ala Ala Met 
135 140 145 

gac ggc act gtt ate gat gca ggt cct get tec ggt ttc ggt aac tgg 595 
Asp Gly Thr Val He Asp Ala Gly Pro Ala Ser Gly Phe Gly Asn Trp 
150 155 160 165 

gtt cgc etc cag cac gaa gat ggc acc ate acc gtg tac ggc cac atg 643 
Val Arg Leu Gin His Glu Asp Gly Thr Tie Thr Val Tyr Gly His Met 
170 175 180 



gaa acc gtt gag gtg acc gtt ggt cag act gtt aag get ggc gag cgc 
Glu Thr Val Glu Val Thr Val Gly Gin Thr Val Lys Ala Gly Glu Arg 



691 
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185 190 195 

ate gca ggc atg ggt age cga gga ttc tec acc ggc tec cac etc cac 739 
lie Ala Gly Met Gly Ser Arg Gly Phe Ser Thr Gly Ser His Leu His 
200 205 210 

ttc gag gtt tac cct gca ggc ggt ggc get gtt gat cca get cct tgg 787 
Phe Glu Val Tyr Pro Ala Gly Gly Gly Ala Val Asp Pro Ala Pro Trp 
215 220 225 

ctt gca gag cgc ggc att act ctt taattaactt ttgggcgacc ctt 834 
Leu Ala Glu Arg Gly He Thr Leu 
230 235 



<210> 56 
<211> 237 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Leu Gin Lys His Thr Arg Gly Gly Lys His Arg Lys Gin Thr Thr Ser 
15 10 15 

Pro Val Thr Lys Gly Gly Val Ala Phe Val Ala Val Ala Thr Gly Ala 
20 25 30 

Val Ser Thr Ala Gly Ala Gly Gly Ala Val Ala Ala Gin Ala Ser Asn 
35 40 45 

Gin Pro Val Glu Val Asn Phe Glu Leu Thr Ala Asn Asp Thr Thr Asp 
50 55 60 

Leu Val Ala Gly Ser Ser Ala Pro Gin He Leu Ser He Ala Glu Phe 
65 70 75 80 

Lys Pro Val Val Asn Leu Gly Asp Gin He Val Lys Thr He Gin Tyr 
85 90 95 

Asn Ala Asp Arg He Gin Ala Asp Leu Asp Ala Arg Gly Pro Ser Val 
100 105 110 

Val Arg Pro Ala Glu Gly Ser Tyr Thr Ser Gly Phe Gly Ala Arg Trp 
115 120 125 

Gly Thr Asn His Asn Gly Val Asp He Ala Asn Ala He Gly Thr Pro 
130 135 140 

He Leu Ala Ala Met Asp Gly Thr Val He Asp Ala Gly Pro Ala Ser 
145 150 155 160 

Gly Phe Gly Asn Trp Val Arg Leu Gin His Glu Asp Gly Thr lie Thr 
165 170 175 

Val Tyr Gly His Met Glu Thr Val Glu Val Thr Val Gly Gin Thr Val 
180 185 190 

Lys Ala Gly Glu Arg lie Ala Gly Met Gly Ser Arg Gly Phe Ser Thr 
195 200 205 



Gly Ser His Leu His Phe Glu Val Tyr Pro Ala Gly Gly Gly Ala Val 
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210 215 220 

Asp Pro Ala Pro Trp Leu Ala Glu Arg Gly lie Thr Leu 
225 230 235 



<210> 57 
<211> 866 
<212> DNA 

<213> Corynebacterium glut ami cum 

<22C> 
<221> CDS 
<222> (1) . . (843) 
<223> RXA02627 

<400> 57 

gat gtc act gtg gaa age caa cca gaa cgc gtc gtt gec ctg ggt tgg 48 
Asp Val Thr Val Glu Ser Gin Pro Glu Arg Val Val Ala Leu Gly Trp 
15 10 15 

gga gat get gag get gcg ctg gaa ttc ggt gtg cag cct gtg ggt gca 96 
Gly Asp Ala Glu Ala Ala Leu Glu Phe Gly Val Gin Pro Val Gly Ala 
20 25 30 

tea gat tgg etc gca ttc ggt ggt gaa ggc gtg gga ccg tgg att gag 144 
Ser Asp Trp Leu Ala Phe Gly Gly Glu Gly Val Gly Pro Trp lie Glu 
35 40 45 

gat tct gee tac gat gaa gcg cca gaa ata ate gga acc atg gaa ccg 192 
Asp Ser Ala Tyr Asp Glu Ala Pro Glu lie He Gly Thr Met Glu Pro 
50 55 60 

gag tat gaa aag att gca gcg ctt gaa ccg gat ctg att ttg gac gtg 240 
Glu Tyr Glu Lys He Ala Ala Leu Glu Pro Asp Leu He Leu Asp Val 
65 70 75 80 

cgc age tct ggc gac cag gaa cgc tat gac aag ttg tct tea ate gca 288 
Arg Ser Ser Gly Asp Gin Glu Arg Tyr Asp Lys Leu Ser Ser He Ala 
85 90 95 

ctg acc ate ggc gtt cca gaa ggt ggc gat age tac etc acc cca cgc 336 
Leu Thr He Gly Val Pro Glu Gly Gly Asp Ser Tyr Leu Thr Pro Arg 
100 105 110 

get gag cag gta acc atg ate gec act get ctg ggg cag get gaa cgt 384 
Ala Glu Gin Val Thr Met He Ala Thr Ala Leu Gly Gin Ala Glu Arg 
115 120 125 

ggt gaa gaa gtg aac get gaa tac gag cag etc act get gat att cgt 432 
Gly Glu Glu Val Asn Ala Glu Tyr Glu Gin Leu Thr Ala Asp He Arg 
130 135 140 

gca get cac ccg ggc tgg cct gag aag acc gcg get get gta tct gca 480 
Ala Ala His Pro Gly Trp Pro Glu Lys Thr Ala Ala Ala Val Ser Ala 
145 150 155 160 

acg gca acc age tgg ggt gca tac ate aag ggc tec aac cgt gta gat 528 
Thr Ala Thr Ser Trp Gly Ala Tyr He Lys Gly Ser Asn Arg Val Asp 
165 170 175 
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act ttg ctg gac ctg ggc ttc cag gaa aac cct gag ctg get aaa cag 57 6 
Thr Leu Leu Asp Leu Gly Phe Gin Glu Asn Pro Glu Leu Ala Lys Gin 
180 185 190 

caa cct ggc gat acg ggt ttc tec ate aaa ttc agt gaa gag act ttc 
Gin Pro Gly Asp Thr Gly Phe Ser He Lys Phe Ser Glu Glu Thr Phe 
195 200 205 

ggc gtt gtg gat tec gac ctg gtt gtc ggc ttt gec ate ggt atg act 
Gly Val Val Asp Ser Asp Leu Val Val Gly Phe Ala He Gly Met Thr 
210 215 220 

cct gag gaa atg gca gag cag gtt cca tgg cag atg ttg acc gec act 
Pro Glu Glu Met Ala Glu Gin Val Pro Trp Gin Met Leu Thr Ala Thr 
225 230 235 240 

cgt gac ggc cgt tec ttt gtg atg ccc cgt gag att tec aat gcg ttt 
Arg Asp Gly Arg Ser Phe Val Met Pro Arg Glu He Ser Asn Ala Phe 
245 250 255 

tct ttg ggt tec ccg cag tec act egg ttc gcg tta gac gee ttg gtg 
Ser Leu Gly Ser Pro Gin Ser Thr Arg Phe Ala Leu Asp Ala Leu Val 
260 265 270 

cca ctt ctg gag gag cat gca ggg gag tagtggtccg gtggtgcggg 863 
Pro Leu Leu Glu Glu His Ala Gly Glu 
275 280 



624 



672 



720 



768 



816 



cag 



866 



<210> 58 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Asp Val Thr Val Glu Ser Gin Pro Glu Arg Val Val Ala Leu Gly Trp 
15 10 15 

Gly Asp Ala Glu Ala Ala Leu Glu Phe Gly Val Gin Pro Val Gly Ala 
20 25 30 

Ser Asp Trp Leu Ala Phe Gly Gly Glu Gly Val Gly Pro Trp He Glu 
35 40 45 

Asp Ser Ala Tyr Asp Glu Ala Pro Glu He He Gly Thr Met Glu Pro 
50 55 60 

Glu Tyr Glu Lys He Ala Ala Leu Glu Pro Asp Leu He Leu Asp Val 
65 70 75 80 

Arg Ser Ser Gly Asp Gin Glu Arg Tyr Asp Lys Leu Ser Ser He Ala 
85 90 95 

Leu Thr He Gly Val Pro Glu Gly Gly Asp Ser Tyr Leu Thr Pro Arg 
100 105 HO 



Ala Glu Gin Val Thr Met He Ala Thr Ala Leu Gly Gin Ala Glu Arg 
115 120 125 
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Gly Glu Glu Val 
130 

Ala Ala His Pro 
145 

Thr Ala Thr Ser 



Thr Leu Leu Asp 
180 

Gin Pro Gly Asp 

195 

Gly Val Val Asp 
210 

Pro Glu Glu Met 
225 

Arg Asp Gly Arg 



Ser Leu Gly Ser 
260 

Pro Leu Leu Glu 
275 



Asn Ala Glu Tyr 
135 

Gly Trp Pro Glu 
150 

Trp Gly Ala Tyr 
165 

Leu Gly Phe Gin 



Thr Gly Phe Ser 
200 

Ser Asp Leu Val 
215 

Ala Glu Gin Val 
230 

Ser Phe Val Met 
245 

Pro Gin Ser Thr 



Glu His Ala Gly 
280 



Glu Gin Leu Thr 
140 

Lys Thr Ala Ala 
155 

lie Lys Gly Ser 
170 

Glu Asn Pro Glu 
185 

lie Lys Phe Ser 



Val Gly Phe Ala 
220 

Pro Trp Gin Met 
235 

Pro Arg Glu lie 
250 

Arg Phe Ala Leu 
265 

Glu 



Ala Asp lie Arg 



Ala Val Ser Ala 
160 

Asn Arg Val Asp 
175 

Leu Ala Lys Gin 
190 

Glu Glu Thr Phe 
205 

lie Gly Met Thr 



Leu Thr Ala Thr 
240 

Ser Asn Ala Phe 
255 

Asp Ala Leu Val 
270 



<210> 59 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXA02650 

<400> 59 

gaatttttgc tgcaactgtg taaaaaccag cgctgaatta aagatcacct ttcaccctta 60 



attgagcctg ggtggaagtt tctaccgctc atggggaaag atg gtc aac gtg acc 

Met Val Asn Val Thr 
1 5 



115 



tea aag gat gca ggg gca aac gtg acc ccc atg agt aag aaa gaa aag 
Ser Lys Asp Ala Gly Ala Asn Val Thr Pro Met Ser Lys Lys Glu Lys 
10 15 20 



163 



agg aca acc gtt aaa cag gtg gtt gec ttg atg gec gec ate gtt gtg 
Arg Thr Thr Val Lys Gin Val Val Ala Leu Met Ala Ala lie Val Val 
25 30 35 



211 



gtg att gcg tec eta gac caa ata gtc aag cag att atg ctt agt tgg 
Val lie Ala Ser Leu Asp Gin lie Val Lys Gin lie Met Leu Ser Trp 
40 45 50 



259 



ttg gaa cct ggc gtt ccc gtt ccc ate att ggg gat tgg ttc cgc ttc 



307 
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Leu Glu Pro Gly Val Pro Val Pro He He Gly Asp Trp Phe Arg Phe 
55 60 65 



tac etc ctg ttt aac ccc gga gec gca ttt teg atg ggt ggg gaa aac 
Tyr Leu Leu Phe Asn Pro Gly Ala Ala Phe Ser Met Gly Gly Glu Asn 
70 75 80 85 



355 



age acc tgg ate ttt aca acc ate cag ttg age ttc gtc ate ggt ate 
Ser Thr Trp He Phe Thr Thr He Gin Leu Ser Phe Val He Gly He 
90 95 100 



403 



gca att tat gec cca cgc ate aaa cac aag tgg ate gcg gca gga ctt 
Ala He Tyr Ala Pro Arg lie Lys His Lys Trp He Ala Ala Gly Leu 
105 110 115 



451 



gec ctt gtt gec ggt gga gec ttg gga aac gtg ttg gac egg ttg ttc 
Ala Leu Val Ala Gly Gly Ala Leu Gly Asn Val Leu Asp Arg Leu Phe 
120 125 130 



499 



aga gat cct tec ttc ttc ttc gga cat gtt gtt gat tac ate tec gta 
Arg Asp Pro Ser Prie Phe Phe Gly His Val Val Asp Tyr He Ser Val 
135 140 145 



547 



gga aac ttt gca gta ttt aat ate gec gat gec teg att tct tgc ggc 
Gly Asn Phe Ala Val Phe Asn He Ala Asp Ala Ser lie Ser Cys Gly 
150 155 160 165 



595 



gtc gtg gtg ttc ctg ate gga atg ttc ctt gag gac cgt gaa aac gee 
Val Val Val Phe Leu He Gly Met Phe Leu Glu Asp Arg Glu Asn Ala 
170 175 180 



643 



cag cat gec aaa gca act gac gag aag gat gag gec tgatgaacaa 
Gin His Ala Lys Ala Thr Asp Glu Lys Asp Glu Ala 
185 190 



689 



ccgacaaagc aga 



702 



<210> 60 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Met Val Asn Val Thr Ser Lys Asp Ala Gly Ala Asn Val Thr Pro Met 
15 10 15 

Ser Lys Lys Glu Lys Arg Thr Thr Val Lys Gin Val Val Ala Leu Met 
20 25 30 

Ala Ala He Val Val Val lie Ala Ser Leu Asp Gin He Val Lys Gin 
35 40 45 

He Met Leu Ser Trp Leu Glu Pro Gly Val Pro Val Pro lie He Gly 
50 55 60 

Asp Trp Phe Arg Phe Tyr Leu Leu Phe Asn Pro Gly Ala Ala Phe Ser 
65 70 75 80 



Met Gly Gly Glu Asn Ser Thr Trp He Phe Thr Thr He Gin Leu Ser 
85 90 95 
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Phe Val He Gly 
100 

He Ala Ala Gly 
115 

Leu Asp Arg Leu 
130 

Asp Tyr He Ser 
145 

Ser He Ser Cys 



Asp Arg Glu Asn 
180 



He Ala He Tyr 



Leu Ala Leu Val 
120 

Phe Arg Asp Pro 
135 

Val Gly Asn Phe 

150 

Gly Val Val Val 
165 

Ala Gin His Ala 



Ala Pro Arg He 
105 

Ala Gly Gly Ala 



Ser Phe Phe Phe 
140 

Ala Val Phe Asn 
155 

Phe Leu He Gly 
170 

Lys Ala Thr Asp 
185 



Lys His Lys Trp 

110 

Leu Gly Asn Val 
125 

Gly His Val Val 



He Ala Asp Ala 
160 

Met Phe Leu Glu 

175 

Glu Lys Asp Glu 
190 



Ala 



<210> 61 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXA01094 



<400> 61 

gtcagctgac cggggtagcg 
cttgtcgcct gactgttagg 



ggcggtgggc ggacaagtct 
tttacgttgt tgtggatgtc 



tgctagattg aagtgcatta 60 

atg act ttg gcc acg 115 
Met Thr Leu Ala Thr 
1 5 



att ccc tea cca ccg cag ggt gtg tgg tac ttg ggt ccc att ccg att 
He Pro Ser Pro Pro Gin Gly Val Trp Tyr Leu Gly Pro He Pro He 
10 15 20 



163 



agg gcc tat gcg atg tgc ate ate get ggc att att gtt gcc att tgg 
Arg Ala Tyr Ala Met Cys He He Ala Gly He He Val Ala He Trp 
25 30 35 



211 



ctg acg aga aag cgc tac gcc gcc cgc ggt gga aac cct gaa ate gtc 259 
Leu Thr Arg Lys Arg Tyr Ala Ala Arg Gly Gly Asn Pro Glu He Val 
40 45 50 



ctt gat gca gcg ate gtg gca gtt cct gcc gga ate ate ggt gga cgc 307 
Leu Asp Ala Ala He Val Ala Val Pro Ala Gly He He Gly Gly Arg 
55 60 65 



att tat cac gtc att acc gac aac caa aag tac ttc tgc gat acc tgt 355 
He Tyr His Val He Thr Asp Asn Gin Lys Tyr Phe Cys Asp Thr Cys 
70 75 80 85 



aac ccc gtc gac gcc ttc aaa ate acc aac ggt ggt ctg ggc ate tgg 



403 
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Asn Pro Val Asp Ala Phe Lys lie Thr Asn Gly Gly Leu Gly He Trp 
90 95 100 

ggt gca gtg ate etc ggt ggc ctg gca gtg gee gta ttc ttc egg tac 451 

Gly Ala Val He Leu Gly Gly Leu Ala Val Ala Val Phe Phe Arg Tyr 
105 HO 115 



aaa aag ctt cct ctt gca cct ttc gca gat gee gtg gca cct gca gtt 
Lys Lys Leu Pro Leu Ala Pro Phe Ala Asp Ala Val Ala Pro Ala Val 
120 125 130 



etc tac ggt gca gaa act acc gtt cca tgg get ttg gaa ate tac tat 
Leu Tyr Gly Ala Glu Thr Thr Val Pro Trp Ala Leu Glu He Tyr Tyr 
150 155 160 165 



gaa gag gta gat ccg act ttc gca gcg tct gtt gca gca gat get gta 
Glu Glu Val Asp Pro Thr Phe Ala Ala Ser Val Ala Ala Asp Ala Val 
280 285 290 



499 



ate ctg gcg cag gga att ggt cgt ctg ggc aac tgg ttt aac cag gag 547 
He Leu Ala Gin Gly He Gly Arg Leu Gly Asn Trp Phe Asn Gin Glu 
135 140 145 



595 



643 



egg gta gat gaa aat gga aaa ttc gca ccg gtg aca gga aca tec acc 
Arg Val Asp Glu Asn Gly Lys Phe Ala Pro Val Thr Gly Thr Ser Thr 
170 175 180 

ggt gaa gta atg get act gtt cat cca aca ttc etc tat gaa ctg ttg 
Gly Glu Val Met Ala Thr Val His Pro Thr Phe Leu Tyr Glu Leu Leu 
185 190 195 

tgg aac eta ctg ate ttc get ttg ttg atg tgg get gac aag cga ttc 
Trp Asn Leu Leu He Phe Ala Leu Leu Met Trp Ala Asp Lys Arg Phe 
200 205 210 

aag ctg gaa cat ggc cga gta ttt get etc tac gta get ggt tac acc 
Lys Leu Glu His Gly Arg Val Phe Ala Leu Tyr Val Ala Gly Tyr Thr 
215 220 225 

ttg ggc cgt ttc tgg att gaa caa atg cgc gtt gat gaa gec acg ctt 
Leu Gly Arg Phe Trp He Glu Gin Met Arg Val Asp Glu Ala Thr Leu 
230 235 240 245 

att ggc ggc ate cga ate aac acc ate gtc tec gca gta gtg ttt gee 883 
He Gly Gly He Arg He Asn Thr He Val Ser Ala Val Val Phe Ala 
250 255 260 

ggc gcg ate ate gtg ttc ttc ctg ttg aag aag ggt agg gaa act ccc 931 
Gly Ala He He Val Phe Phe Leu Leu Lys Lys Gly Arg Glu Thr Pro 
265 270 275 



691 



739 



787 



835 



979 



get teg cca gat aga aaa ccc ttg ccg aaa gca ggg gag ggc att gat 1027 
Ala Ser Pro Asp Arg Lys Pro Leu Pro Lys Ala Gly Glu Gly He Asp 
295 300 305 

gga gaa acg ccc tea acg cga taggtttcaa ccataggcct gac 1071 
Gly Glu Thr Pro Ser Thr Arg 
310 315 



<210> 62 
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<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 62 

Met Thr Leu Ala Thr He Pro Ser Pro Pro Gin Gly Val Trp Tyr Leu 
15 10 15 

Gly Pro He Pro He Arg Ala Tyr Ala Met Cys He He Ala Gly He 
20 25 30 

He Val Ala He Trp Leu Thr Arg Lys Arg Tyr Ala Ala Arg Gly Gly 
35 40 45 

Asn Pro Glu He Val Leu Asp Ala Ala He Val Ala Val Pro Ala Gly 
50 55 60 

He He Gly Gly Arg He Tyr His Val He Thr Asp Asn Gin Lys Tyr 
65 70 75 80 

Phe Cys Asp Thr Cys Asn Pro Val Asp Ala Phe Lys He Thr Asn Gly 
85 90 95 

Gly Leu Gly He Trp Gly Ala Val He Leu Gly Gly Leu Ala Val Ala 
100 105 110 

Val Phe Phe Arg Tyr Lys Lys Leu Pro Leu Ala Pro Phe Ala Asp Ala 
115 120 125 

Val Ala Pro Ala Val He Leu Ala Gin Gly He Gly Arg Leu Gly Asn 
130 135 140 

Trp Phe Asn Gin Glu Leu Tyr Gly Ala Glu Thr Thr Val Pro Trp Ala 
145 150 155 160 

Leu Glu lie Tyr Tyr Arg Val Asp Glu Asn Gly Lys Phe Ala Pro Val 
165 170 175 

Thr Gly Thr Ser Thr Gly Glu Val Met Ala Thr Val His Pro Thr Phe 
180 185 190 

Leu Tyr Glu Leu Leu Trp Asn Leu Leu He Phe Ala Leu Leu Met Trp 
195 200 205 

Ala Asp Lys Arg Phe Lys Leu Glu His Gly Arg Val Phe Ala Leu Tyr 
210 215 220 

Val Ala Gly Tyr Thr Leu Gly Arg Phe Trp He Glu Gin Met Arg Val 
225 230 235 240 

Asp Glu Ala Thr Leu He Gly Gly He Arg He Asn Thr He Val Ser 
245 250 255 

Ala Val Val Phe Ala Gly Ala He He Val Phe Phe Leu Leu Lys Lys 
260 265 270 

Gly Arg Glu Thr Pro Glu Glu Val Asp Pro Thr Phe Ala Ala Ser Val 
275 280 285 

Ala Ala Asp Ala Val Ala Ser Pro Asp Arg Lys Pro Leu Pro Lys Ala 
290 295 300 
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Gly Glu Gly He Asp Gly Glu Thr Pro Ser Thr Arg 
305 310 315 



<210> 63 
<211> 1206 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (1183) 

<223> RXN00934 

<400> 63 

ccaacccctg tggtttggtg atttggatcc ggagcgtctc aagcgctcta gggagcagac 60 

aaatgttcac aaaccggtgg cattacagga ggacaattag gtg cga att gga atg 115 

Val Arg lie Gly Met 
1 5 

gtc tgc ccg tac tec ttc gat gag ccg ggc ggt gtt caa gcg cat ate 163 
Val Cys Pro Tyr Ser Phe Asp Glu Pro Gly Gly Val Gin Ala His lie 
10 15 20 

ctt gac tta gcg cga acc ttc att gec caa ggc cat gag gtt cag gtg 211 
Leu Asp Leu Ala Arg Thr Phe He Ala Gin Gly His Glu Val Gin Val 
25 30 35 

ctt ggt ccg tgt agt gcg gat acg cag gtg ccc gat ttc gtg gtg cgc 259 
Leu Gly Pro Cys Ser Ala Asp Thr Gin Val Pro Asp Phe Val Val Arg 
40 45 50 

ggt ggt ggc age ate ccg att ccg tac aat ggc teg gtt gec cgc ttg 307 
Gly Gly Gly Ser lie Pro lie Pro Tyr Asn Gly Ser Val Ala Arg Leu 
55 60 65 

age ttt ggg ccg aaa atg ttc aag gec gtg cgc acg ttc etc cgc gaa 355 
Ser Phe Gly Pro Lys Met Phe Lys Ala Val Arg Thr Phe Leu Arg Glu 
70 75 80 85 

ggc aac ttc gat gtg ctg cat ate cat gaa ccg aat tea cca agt ttt 403 
Gly Asn Phe Asp Val Leu His lie His Glu Pro Asn Ser Pro Ser Phe 
90 95 100 

tec atg gcg gcg eta cgc ttt gcg gaa ggc ccc ate gtt get act tac 451 
Ser Met Ala Ala Leu Arg Phe Ala Glu Gly Pro lie Val Ala Thr Tyr 
105 110 115 

cac gec tec agt age gga teg aag ctg etc aag get ttc tta cca gtg 4 99 
His Ala Ser Ser Ser Gly Ser Lys Leu Leu Lys Ala Phe Leu Pro Val 
120 125 130 

ctt teg ccc atg ctg gag aaa gtg cgc gca ggc ate gee gtg tct gaa 547 
Leu Ser Pro Met Leu Glu Lys Val Arg Ala Gly lie Ala Val Ser Glu 
135 140 145 

atg get egg cgc tgg cag gtg gag caa gtc ggc ggc gat ccc gtg ctg 595 
Met Ala Arg Arg Trp Gin Val Glu Gin Val Gly Gly Asp Pro Val Leu 
150 155 160 165 
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atc ccc aac ggg gta gag acc tec atg ttc aaa gec gcg cgc caa ate 643 
lie Pro Asn Gly Val Glu Thr Ser Met Phe Lys Ala Ala Arg Gin He 
170 175 180 

gaa ccg aat gat cct gta gag ate gtc ttt ttg ggt cgc etc gat gag 691 
Glu Pro Asn Asp Pro Val Glu He Val Phe Leu Gly Arg Leu Asp Glu 
185 190 195 

tec cgc aaa ggc etc gac ate etc ctg cgc get ctg acc agg ctg gat 739 
Ser Arg Lys Gly Leu Asp He Leu Leu Arg Ala Leu Thr Arg Leu Asp 
200 205 210 

cgc ccg ttt acc tgc acc gtc att ggc ggc ggc acc ccg cga gaa gtc 787 
Arg Pro Phe Thr Cys Thr Val He Gly Gly Gly Thr Pro Arg Glu Val 
215 220 225 

gec ggc ate aac ttt gtg ggc cgc gtc age gat gag gaa aag gca gca 835 
Ala Gly He Asn Phe Val Gly Arg Val Ser Asp Glu Glu Lys Ala Ala 
230 235 240 245 

ate tta ggt cgc gca gac ate tat gtc gca ccc aac acc ggc ggc gaa 883 
He Leu Gly Arg Ala Asp He Tyr Val Ala Pro Asn Thr Gly Gly Glu 
250 255 260 

age ttc ggc ate gtg eta gtt gaa gcg atg gec gcg gga tgc get gtc 931 
Ser Phe Gly lie Val Leu Val Glu Ala Met Ala Ala Gly Cys Ala Val 
265 270 275 

gtc gee age gac eta gaa gcg ttc tec ctg gtc acc gat tct gaa gec 979 
Val Ala Ser Asp Leu Glu Ala Phe Ser Leu Val Thr Asp Ser Glu Ala 
280 285 290 

gca cag cca gcg ggc gtg eta ttt aaa acc ggc tea gac gec gac eta 1027 
Ala Gin Pro Ala Gly Val Leu Phe Lys Thr Gly Ser Asp Ala Asp Leu 
295 300 305 

gec aaa aaa ctt caa gcg ctt ate gac gac ccc tec tec cgt tec acg 1075 
Ala Lys Lys Leu Gin Ala Leu He Asp Asp Pro Ser Ser Arg Ser Thr 
310 315 320 325 

ctt ate gec gcg ggg eta aag cgc gca aac gec tac gac tgg teg aca 1123 
Leu He Ala Ala Gly Leu Lys Arg Ala Asn Ala Tyr Asp Trp Ser Thr 
330 335 340 

gta tec acc cag gtc atg gca gtc tat gaa acc att gcg ate gac aaa 1171 
Val Ser Thr Gin Val Met Ala Val Tyr Glu Thr He Ala lie Asp Lys 
345 350 355 

gtg agg ctt gga tgacccttgt ttacctcctc ate 1206 
Val Arg Leu Gly 
360 



<210> 64 
<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 64 

Val Arg He Gly Met Val Cys Pro Tyr Ser Phe Asp Glu Pro Gly Gly 
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1 

Val Gin Ala His 
20 

His Glu Val Gin 
35 

Asp Phe Val Val 
50 

Ser Val Ala Arg 
65 

Thr Phe Leu Arg 



Asn Ser Pro Ser 
100 

lie Val Ala Thr 
115 

Ala Phe Leu Pro 
130 

He Ala Val Ser 
145 

Gly Asp Pro Val 



Ala Ala Arg Gin 
180 

Gly Arg Leu Asp 
195 

Leu Thr Arg Leu 
210 

Thr Pro Arg Glu 
225 

Glu Glu Lys Ala 



Asn Thr Gly Gly 
260 

Ala Gly Cys Ala 
275 

Thr Asp Ser Glu 
290 

Ser Asp Ala Asp 

305 



Ser Ser Arg Ser 



5 

He Leu Asp Leu 



Val Leu Gly Pro 
40 

Arg Gly Gly Gly 
55 

Leu Ser Phe Gly 
70 

Glu Gly Asn Phe 
85 

Phe Ser Met Ala 



Tyr His Ala Ser 
120 

Val Leu Ser Pro 
135 

Glu Met Ala Arg 
150 

Leu He Pro Asn 
165 

He Glu Pro Asn 



Glu Ser Arg Lys 
200 

Asp Arg Pro Phe 
215 

Val Ala Gly He 
230 

Ala He Leu Gly 
245 

Glu Ser Phe Gly 



Val Val Ala Ser 
280 

Ala Ala Gin Pro 

295 

Leu Ala Lys Lys 
310 

Thr Leu He Ala 
325 



10 

Ala Arg Thr Phe 
25 

Cys Ser Ala Asp 



Ser He Pro He 
60 

Pro Lys Met Phe 
75 

Asp Val Leu His 
90 

Ala Leu Arg Phe 
105 

Ser Ser Gly Ser 



Met Leu Glu Lys 
140 

Arg Trp Gin Val 
155 

Gly Val Glu Thr 
170 

Asp Pro Val Glu 
185 

Gly Leu Asp He 



Thr Cys Thr Val 
220 

Asn Phe Val Gly 
235 

Arg Ala Asp lie 
250 

He Val Leu Val 
265 

Asp Leu Glu Ala 



Ala Gly Val Leu 
300 

Leu Gin Ala Leu 
315 

Ala Gly Leu Lys 
330 



15 

He Ala Gin Gly 
30 

Thr Gin Val Pro 
45 

Pro Tyr Asn Gly 



Lys Ala Val Arg 
80 

He His Glu Pro 
95 

Ala Glu Gly Pro 
110 

Lys Leu Leu Lys 
125 

Val Arg Ala Gly 



Glu Gin Val Gly 
160 

Ser Met Phe Lys 
175 

He Val Phe Leu 
190 

Leu Leu Arg Ala 
205 

He Gly Gly Gly 



Arg Val Ser Asp 
240 

Tyr Val Ala Pro 
255 

Glu Ala Met Ala 
270 

Phe Ser Leu Val 
285 

Phe Lys Thr Gly 



He Asp Asp Pro 
320 

Arg Ala Asn Ala 
335 
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Tyr Asp Trp Ser Thr Val Ser Thr Gin Val Met Ala Val Tyr Glu Thr 
340 345 350 

lie Ala lie Asp Lys Val Arg Leu Gly 
355 360 



<210> 65 
<211> 812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (789) 
<223> FRXA00934 

<400> 65 

cca agt ttt tec atg gcg gcg eta ccc ttt gcg gaa ggc ccc ate gtt 48 
Pro Ser Phe Ser Met Ala Ala Leu Pro Phe Ala Glu Gly Pro lie Val 
15 10 15 

get act tac cac gec tec agt age gga teg aag ctg etc aag get ttc 96 
Ala Thr Tyr His Ala Ser Ser Ser Gly Ser Lys Leu Leu Lys Ala Phe 
20 25 30 

tta cca gtg ctt teg ccc atg ctg gag aaa gtg cgc gca ggc ate gec 144 
Leu Pro Val Leu Ser Pro Met Leu Glu Lys Val Arg Ala Gly lie Ala 
35 40 45 

gtg tct gaa atg get egg cgc tgg cag gtg gag caa gtc ggc gge gat 192 
Val Ser Glu Met Ala Arg Arg Trp Gin Val Glu Gin Val Gly Gly Asp 
50 55 60 

ccc gtg ctg ate ccc aac ggg gta gag acc tec atg ttc aaa gec gcg 240 
Pro Val Leu lie Pro Asn Gly Val Glu Thr Ser Met Phe Lys Ala Ala 
65 70 75 80 

cgc caa ate gaa ccg aat gat cct gta gag ate gtc ttt ttg ggt cgc 288 
Arg Gin lie Glu Pro Asn Asp Pro Val Glu lie Val Phe Leu Gly Arg 
85 90 95 

etc gat gag tec cgc aaa ggc etc gac ate etc ctg cgc get ctg acc 336 
Leu Asp Glu Ser Arg Lys Gly Leu Asp lie Leu Leu Arg Ala Leu Thr 
100 105 110 

agg ctg gat cgc ccg ttt acc tgc acc gtc att ggc ggc ggc acc ccg 384 
Arg Leu Asp Arg Pro Phe Thr Cys Thr Val He Gly Gly Gly Thr Pro 
115 120 125 

cga gaa gtc gee ggc ate aac ttt gtg ggc cgc gtc age gat gag gaa 432 
Arg Glu Val Ala Gly He Asn Phe Val Gly Arg Val Ser Asp Glu Glu 
130 135 140 

aag gca gca ate tta ggt cgc gca gac ate tat gtc gca ccc aac acc 480 
Lys Ala Ala He Leu Gly Arg Ala Asp He Tyr Val Ala Pro Asn Thr 
145 150 155 160 



ggc ggc gaa age ttc ggc ate gtg eta gtt gaa gcg atg gec gcg gga 528 
Gly Gly Glu Ser Phe Gly He Val Leu Val Glu Ala Met Ala Ala Gly 
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165 170 175 

tgc get gtc gtc gec age gac eta gaa gcg ttc tec ctg gtc acc gat 576 
Cys Ala Val Val Ala Ser Asp Leu Glu Ala Phe Ser Leu Val Thr Asp 
180 185 190 

tct gaa gec gca cag cca gcg ggc gtg eta ttt aaa acc ggc tea gac 624 
Ser Glu Ala Ala Gin Pro Ala Gly Val Leu Phe Lys Thr Gly Ser Asp 
195 200 205 

gec gac eta gee aaa aaa ctt caa gcg ctt ate gac gac ccc tec tec 672 
Ala Asp Leu Ala Lys Lys Leu Gin Ala Leu lie Asp Asp Pro Ser Ser 
210 215 220 

cgt tec acg ctt ate gec gcg ggg eta aag cgc gca aac gec tac gac 720 
Arg Ser Thr Leu lie Ala Ala Gly Leu Lys Arg Ala Asn Ala Tyr Asp 
225 230 235 240 

tgg teg aca gta tec acc cag gtc atg gca gtc tat gaa acc att gcg 768 
Trp Ser Thr Val Ser Thr Gin Val Met Ala Val Tyr Glu Thr lie Ala 
245 250 255 

ate gac aaa gtg agg ctt gga tgacccttgt ttacctcctc ate 812 
lie Asp Lys Val Arg Leu Gly 
260 



<210> 66 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Pro Ser Phe Ser Met Ala Ala Leu Pro Phe Ala Glu Gly Pro lie Val 
15 10 15 

Ala Thr Tyr His Ala Ser Ser Ser Gly Ser Lys Leu Leu Lys Ala Phe 
20 25 30 

Leu Pro Val Leu Ser Pro Met Leu Glu Lys Val Arg Ala Gly He Ala 
35 40 45 

Val Ser Glu Met Ala Arg Arg Trp Gin Val Glu Gin Val Gly Gly Asp 
50 55 60 

Pro Val Leu He Pro Asn Gly Val Glu Thr Ser Met Phe Lys Ala Ala 
65 70 75 80 

Arg Gin He Glu Pro Asn Asp Pro Val Glu He Val Phe Leu Gly Arg 
85 90 95 

Leu Asp Glu Ser Arg Lys Gly Leu Asp He Leu Leu Arg Ala Leu Thr 
100 105 110 

Arg Leu Asp Arg Pro Phe Thr Cys Thr Val He Gly Gly Gly Thr Pro 
115 120 125 

Arg Glu Val Ala Gly He Asn Phe Val Gly Arg Val Ser Asp Glu Glu 
130 135 140 



Lys Ala Ala He Leu Gly Arg Ala Asp He Tyr Val Ala Pro Asn Thr 
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145 

Gly Gly Glu Ser 



Cys Ala Val Val 
180 

Ser Glu Ala Ala 
195 

Ala Asp Leu Ala 
210 

Arg Ser Thr Leu 
225 

Trp Ser Thr Val 



lie Asp Lys Val 
260 



150 

Phe Gly He Val 
165 

Ala Ser Asp Leu 



Gin Pro Ala Gly 
200 

Lys Lys Leu Gin 
215 

He Ala Ala Gly 
230 

Ser Thr Gin Val 
245 

Arg Leu Gly 



155 

Leu Val Glu Ala 
170 

Glu Ala Phe Ser 
185 

Val Leu Phe Lys 



Ala Leu He Asp 
220 

Leu Lys Arg Ala 
235 

Met Ala Val Tyr 
250 



160 

Met Ala Ala Gly 
175 

Leu Val Thr Asp 
190 

Thr Gly Ser Asp 
205 

Asp Pro Ser Ser 



Asn Ala Tyr Asp 
240 

Glu Thr He Ala 
255 



<210> 67 
<211> 618 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXA02605 

<400> 67 

tccgatcctg tcatctacat gtgggagact ttccttaccc aggaattgcc tgcatacctt 60 

gagcagaact tcggcgttgc gcgaaacaac aactccattg gtg gcc tgt cca tgg 115 

Val Ala Cys Pro Trp 
1 5 

gcg gga act gcc gcg ctg aac etc gca gca aag cac cca gat cag ttc 163 
Ala Gly Thr Ala Ala Leu Asn Leu Ala Ala Lys His Pro Asp Gin Phe 
10 15 20 

cgc cag get atg tct tgg tec ggc tac ttg aac acc act gcg cca ggc 211 
Arg Gin Ala Met Ser Trp Ser Gly Tyr Leu Asn Thr Thr Ala Pro Gly 
25 30 35 

atg caa acc ctg ctg cgt gtg gcc atg ctg gac acc ggt gga ttc aac 259 
Met Gin Thr Leu Leu Arg Val Ala Met Leu Asp Thr Gly Gly Phe Asn 
40 45 50 

gtc aac gca atg tat ggc tea ate att aac cca cgt cgt ttt gaa aac 307 
Val Asn Ala Met Tyr Gly Ser He He Asn Pro Arg Arg Phe Glu Asn 
55 60 65 



gac cca ttc tgg aac atg ggc ggc ttg get aac acc gac gtc tac ate 355 
Asp Pro Phe Trp Asn Met Gly Gly Leu Ala Asn Thr Asp Val Tyr He 
70 75 80 85 
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tct gca get tec ggc ctg tgg age cct cag gat gat gga gtt cgc gta 403 
Ser Ala Ala Ser Gly Leu Trp Ser Pro Gin Asp Asp Gly Val Arg Val 
90 95 100 

gac cac cgc etc act ggt tct gtg ctt gaa ttc gtg gca atg aca tec 451 
Asp His Arg Leu Thr Gly Ser Val Leu Glu Phe Val Ala Met Thr Ser 
105 110 115 



acc agg att tgg gaa gca aag gca agg ctt cag ggt ctg aac cca act 
Thr Arg lie Trp Glu Ala Lys Ala Arg Leu Gin Gly Leu Asn Pro Thr 
120 125 130 



499 



gcg gat tac cca atg tat ggc att cac ggc tgg get cag ttc aac tec 547 
Ala Asp Tyr Pro Met Tyr Gly lie His Gly Trp Ala Gin Phe Asn Ser 
135 140 145 

cag ctg gag aga act cag ggt cgt gtt eta gac gtc atg aac gec tgg 595 
Gin Leu Glu Arg Thr Gin Gly Arg Val Leu Asp Val Met Asn Ala Trp 
150 155 160 165 

tagagecaca ccaaaggcca cac 618 



<210> 68 
<211> 165 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Val Ala Cys Pro Trp Ala Gly Thr Ala Ala Leu Asn Leu Ala Ala Lys 
15 10 15 

His Pro Asp Gin Phe Arg Gin Ala Met Ser Trp Ser Gly Tyr Leu Asn 
20 25 30 

Thr Thr Ala Pro Gly Met Gin Thr Leu Leu Arg Val Ala Met Leu Asp 
35 40 45 

Thr Gly Gly Phe Asn Val Asn Ala Met Tyr Gly Ser lie lie Asn Pro 
50 55 60 

Arg Arg Phe Glu Asn Asp Pro Phe Trp Asn Met Gly Gly Leu Ala Asn 
65 70 75 80 

Thr Asp Val Tyr lie Ser Ala Ala Ser Gly Leu Trp Ser Pro Gin Asp 
85 90 95 

Asp Gly Val Arg Val Asp His Arg Leu Thr Gly Ser Val Leu Glu Phe 
100 105 110 

Val Ala Met Thr Ser Thr Arg lie Trp Glu Ala Lys Ala Arg Leu Gin 
115 120 125 

Gly Leu Asn Pro Thr Ala Asp Tyr Pro Met Tyr Gly lie His Gly Trp 
130 135 140 

Ala Gin Phe Asn Ser Gin Leu Glu Arg Thr Gin Gly Arg Val Leu Asp 
145 150 155 160 



Val Met Asn Ala Trp 
165 
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<210> 69 
<211> 1386 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXN00525 



<400> 69 

ccatcgtgtt tattactcac aaccctgagc ttgctgatga atctgatcgg gtggtcacca 60 

tggttgacgg gcgcatcatt gggtctgagg tgaaacactc atg age ctt gca gaa 115 

Met Ser Leu Ala Glu 
1 5 

tea att ctt ttg gcg etc acc age ctg aga age aac aag atg cgt gca 163 
Ser He Leu Leu Ala Leu Thr Ser Leu Arg Ser Asn Lys Met Arg Ala 
10 15 20 

ttg ttg acg ctg tta gga gtc ate att ggt ate gca tea gtc ate gga 211 
Leu Leu Thr Leu Leu Gly Val He He Gly He Ala Ser Val He Gly 
25 30 35 

att ttg acc att ggt aaa gee ctg cag gat caa act ttg aat agt ttg 259 
He Leu Thr He Gly Lys Ala Leu Gin Asp Gin Thr Leu Asn Ser Leu 
40 45 50 

gaa age ttg ggc gcg aat gat ctg teg gcg cag gtg gag gaa cgc ccc 307 
Glu Ser Leu Gly Ala Asn Asp Leu Ser Ala Gin Val Glu Glu Arg Pro 
55 60 65 

gac gaa gat tec ccc gaa ccc gat atg ttc get ttt tct ggg get gca 355 
Asp Glu Asp Ser Pro Glu Pro Asp Met Phe Ala Phe Ser Gly Ala Ala 
70 75 80 85 

aac tct agt ggc aat ctg att ccg gaa gaa aca gtt gat acg ctg cgc 403 
Asn Ser Ser Gly Asn Leu He Pro Glu Glu Thr Val Asp Thr Leu Arg 
90 95 100 

gat cgt ttc gca ggc age ate acg gga ate age gtt ggc gga atg ggt 451 
Asp Arg Phe Ala Gly Ser He Thr Gly He Ser Val Gly Gly Met Gly 
105 HO 115 

acg caa ggc act etc ate ggc gac acc gca gat ctt aaa tec gat etc 499 
Thr Gin Gly Thr Leu He Gly Asp Thr Ala Asp Leu Lys Ser Asp Leu 
120 125 130 

etc ggc gtc aac gag gat tat atg tgg atg aat ggc gtc gaa atg aac 547 
Leu Gly Val Asn Glu Asp Tyr Met Trp Met Asn Gly Val Glu Met Asn 
135 140 145 

tac ggc cgc gec ate acg caa gac gat gtt gec get cag cgc ccc gtt 595 
Tyr Gly Arg Ala He Thr Gin Asp Asp Val Ala Ala Gin Arg Pro Val 
150 155 160 165 

gcg gtc ate gec cca gac acc ttt aat acg ctt ttc gac gca aac ccc 643 
Ala Val He Ala Pro Asp Thr Phe Asn Thr Leu Phe Asp Ala Asn Pro 
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170 



175 



180 



aac etc get ctg ggg tec gaa gta get ttt gaa etc aac ggt caa gag 
Asm Leu Ala Leu Gly Ser Glu Val Ala Phe Glu Leu Asn Gly Gin Glu 
185 190 195 



691 



aca ttt ttg egg gtt ate ggt gtg tat aaa gaa gee gca gca ggt gga 
Thr Phe Leu Arg Val He Gly Val Tyr Lys Glu Ala Ala Ala Gly Gly 
200 205 210 



739 



ctt gtg gga age aat cca acc gtc cac acc tac ace cca tat acg gtg 
Leu Val Gly Ser Asn Pro Thr Val His Thr Tyr Thr Pro Tyr Thr Val 
215 220 225 



787 



gec aat gac ate acc cac acg gaa gat gga ttg aac acg tta agt ate 
Ala Asn Asp He Thr His Thr Glu Asp Gly Leu Asn Thr Leu Ser He 
230 235 240 245 



535 



cgt gca get cag ggc gta gac cag gat tea ctt aag ggt tea ctg caa 
Arg Ala Ala Gin Gly Val Asp Gin Asp Ser Leu Lys Gly Ser Leu Gin 
250 255 260 



acc tac ttc gac gcg ctg tac gec aac aat gac teg cac cac gtt gec 
Thr Tyr Phe Asp Ala Leu Tyr Ala Asn Asn Asp Ser His His Val Ala 
265 270 275 



931 



atg ttg gac ttc cgt aaa cag ate gaa gag ttc aac acc att etc ggc 
Met Leu Asp Phe Arg Lys Gin He Glu Glu Phe Asn Thr He Leu Gly 
280 285 290 



979 



gca atg agt ttg ggt ate tea gec ate ggc gga att tec ttg ctt gtc 
Ala Met Ser Leu Gly He Ser Ala He Gly Gly He Ser Leu Leu Val 
295 300 305 



1027 



ggt ggc ate gga gtg atg aac att atg ttg gtg tct gtc acc gag cga 
Gly Gly He Gly Val Met Asn He Met Leu Val Ser Val Thr Glu Arg 
310 315 320 325 



1075 



acc cgc gaa ate ggt gtc cga aaa gec etc ggc get cgt cga cgt gac 
Thr Arg Glu lie Gly Val Arg Lys Ala Leu Gly Ala Arg Arg Arg Asp 
330 335 340 



1123 



att cgc ctg caa ttc gtc gtt gaa gec atg ate att tgt ttc ate ggt 
He Arg Leu Gin Phe Val Val Glu Ala Met He He Cys Phe He Gly 
345 350 355 



1171 



ggc ate etc ggc gtg ctt ttg ggc ggc att ttg gga ttg ate atg tec 
Gly He Leu Gly Val Leu Leu Gly Gly He Leu Gly Leu He Met Ser 
360 365 370 



1219 



age get att ggc tac att tec ttg cca cca ctg agt gga ate gtg ate 
Ser Ala He Gly Tyr He Ser Leu Pro Pro Leu Ser Gly He Val He 
375 380 385 



1267 



gec ttg gta ttt tec atg get ate ggc ctg ttt ttc ggc tac tac ccc 
Ala Leu Val Phe Ser Met Ala He Gly Leu Phe Phe Gly Tyr Tyr Pro 
390 395 400 405 



1315 



gec aac aag gca gca aag etc gat cca att gac gec ttg cgt tat gag 
Ala Asn Lys Ala Ala Lys Leu Asp Pro He Asp Ala Leu Arg Tyr Glu 
410 415 420 



1363 
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taaaagcctc gtttttaagg tag 1386 



<210> 70 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Met Ser Leu Ala Glu Ser lie Leu Leu Ala Leu Thr Ser Leu Arg Ser 
15 10 15 

Asn Lys Met Arg Ala Leu Leu Thr Leu Leu Gly Val lie lie Gly lie 
20 25 30 

Ala Ser Val lie Gly lie Leu Thr lie Gly Lys Ala Leu Gin Asp Gin 

35 40 45 

Thr Leu Asn Ser Leu Glu Ser Leu Gly Ala Asn Asp Leu Ser Ala Gin 
50 55 60 

Val Glu Glu Arg Pro Asp Glu Asp Ser Pro Glu Pro Asp Met Phe Ala 
65 70 75 80 

Phe Ser Gly Ala Ala Asn Ser Ser Gly Asn Leu lie Pro Glu Glu Thr 
85 90 95 

Val Asp Thr Leu Arg Asp Arg Phe Ala Gly Ser He Thr Gly He Ser 
100 105 HO 

Val Gly Gly Met Gly Thr Gin Gly Thr Leu He Gly Asp Thr Ala Asp 
115 120 125 

Leu Lys Ser Asp Leu Leu Gly Val Asn Glu Asp Tyr Met Trp Mer Asn 
130 135 140 

Gly Val Glu Met Asn Tyr Gly Arg Ala He Thr Gin Asp Asp Val Ala 
145 150 155 160 

Ala Gin Arg Pro Val Ala Val He Ala Pro Asp Thr Phe Asn Thr Leu 
165 170 175 

Phe Asp Ala Asn Pro Asn Leu Ala Leu Gly Ser Glu Val Ala Phe Glu 
180 185 190 

Leu Asn Gly Gin Glu Thr Phe Leu Arg Val He Gly Val Tyr Lys Glu 
195 200 205 

Ala Ala Ala Gly Gly Leu Val Gly Ser Asn Pro Thr Val His Thr Tyr 
210 215 220 

Thr Pro Tyr Thr Val Ala Asn Asp He Thr His Thr Glu Asp Gly Leu 
225 230 235 240 

Asn Thr Leu Ser He Arg Ala Ala Gin Gly Val Asp Gin Asp Ser Leu 
245 250 255 



Lys Gly Ser Leu Gin Thr Tyr Phe Asp Ala Leu Tyr Ala Asn Asn Asp 
260 265 270 
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Ser His His Val 
275 

Asn Thr lie Leu 

290 

lie Ser Leu Leu 
305 

Ser Val Thr Glu 



Ala Arg Arg Arg 

340 

lie Cys Phe lie 
355 

Gly Leu lie Met 
370 

Ser Gly He Val 
385 

Phe Gly Tyr Tyr 



Ala Leu Arg Tyr 
420 



Ala Met Leu Asp 

280 

Gly Ala Met Ser 
295 

Val Gly Gly He 
310 

Arg Thr Arg Glu 
325 

Asp He Arg Leu 



Gly Gly He Leu 
360 

Ser Ser Ala He 
375 

He Ala Leu Val 
390 

Pro Ala Asn Lys 

405 

Glu 



Phe Arg Lys Gin 



Leu Gly lie Ser 
300 

Gly Val Met Asn 
315 

He Gly Val Arg 
330 

Gin Phe Val Val 
345 

Gly Val Leu Leu 



Gly Tyr He Ser 
380 

Phe Ser Met Ala 
395 

Ala Ala Lys Leu 
410 



lie Glu Glu Phe 
285 

Ala He Gly Gly 



He Met Leu Val 
320 

Lys Ala Leu Gly 
335 

Glu Ala Met He 
350 

Gly Gly He Leu 
365 

Leu Pro Pro Leu 



He Gly Leu Phe 
400 

Asp Pro He Asp 
415 



<210> 71 
<211> 760 
<212> DNA 

<213> Corynebacteriurn glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> FRXA00525 

<400> 71 

ccatcgtgtt tattactcac aaccctgagc ttgctgatga atctgatcgg gtggtcacca 60 

tggttgacgg gcgcatcatt gggtctgagg tgaaacactc atg age ctt gca gaa 115 

Met Ser Leu Ala Glu 
1 5 

tea att ctt ttg gcg etc acc age ctg aga age aac aag atg cgt gca 163 
Ser He Leu Leu Ala Leu Thr Ser Leu Arg Ser Asn Lys Met Arg Ala 
10 15 20 

ttg ttg acg ctg tta gga gtc ate att ggt ate gca tea gtc ate gga 211 
Leu Leu Thr Leu Leu Gly Val He He Gly He Ala Ser Val He Gly 
25 30 35 

att ttg acc att ggt aaa gec ctg cag gat caa act ttg aat agt ttg 259 
He Leu Thr He Gly Lys Ala Leu Gin Asp Gin Thr Leu Asn Ser Leu 
40 45 50 



gaa age ttg ggc gcg aat gat ctg teg gcg cag gtg gag gaa cgc ccc 



307 
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Glu Ser Leu Gly Ala Asn Asp Leu Ser Ala Gin Val Glu Glu Arg Pro 

55 60 65 

gac gaa gat tec ccc gaa ccc gat atg ttc get ttt tct ggg get gca 355 

Asp Glu Asp Ser Pro Glu Pro Asp Met Phe Ala Phe Ser Gly Ala Ala 

70 75 80 85 

aac tct agt ggc aat ctg att ccg gaa gaa aca gtt gat acg ctg cgc 403 

Asn Ser Ser Gly Asn Leu lie Pro Glu Glu Thr Val Asp Thr Leu Arg 

90 95 100 

gat cgt trc gca ggc age ate acg gga ate age gtt ggc gga atg ggt 451 

Asp Arg Phe Ala Gly Ser He Thr Gly He Ser Val Gly Gly Met Gly 

105 110 115 

acg caa ggc act etc ate ggc gac acc gca gat ctt aaa tec gat etc 499 

Thr Gin Gly Thr Leu He Gly Asp Thr Ala Asp Leu Lys Ser Asp Leu 

120 125 130 

etc ggc gtc aac gag gat tat atg tgg atg aat ggc gtc gaa atg aac 547 

Leu Gly Val Asn Glu Asp Tyr Met Trp Met Asn Gly Val Glu Met Asn 

135 140 145 

tac ggc cgc gee ate acg caa gac gat gtt gee get cag cgc ccc gtt 595 

Tyr Gly Arg Ala He Thr Gin Asp Asp Val Ala Ala Gin Arg Pro Val 

150 155 160 165 

gcg gtc ate gee cca gac acc ttt aat acg ctt ttc gac gca aac ccc 643 

Ala Val He Ala Pro Asp Thr Phe Asn Thr Leu Phe Asp Ala Asn Pro 

170 175 180 

aac etc get ctg ggg tec gaa gta get ttt gaa etc aac ggt caa gag 691 

Asn Leu Ala Leu Gly Ser Glu Val Ala Phe Glu Leu Asn Gly Gin Glu 

185 190 195 

aca ttt ttg egg gtt ate ggt gtg tat aaa gaa gee gca gca ggt gga 739 

Thr Phe Leu Arg Val He Gly Val Tyr Lys Glu Ala Ala Ala Gly Gly 

200 205 210 



ctt gtg gga age aat cca acc 
Leu Val Gly Ser Asn Pro Thr 
215 220 



760 



<210> 72 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Met Ser Leu Ala Glu Ser He Leu Leu Ala Leu Thr Ser Leu Arg Ser 
15 10 15 

Asn Lys Met Arg Ala Leu Leu Thr Leu Leu Gly Val He He Gly He 
20 25 30 

Ala Ser Val He Gly He Leu Thr He Gly Lys Ala Leu Gin Asp Gin 
35 40 45 



Thr Leu Asn Ser Leu Glu Ser Leu Gly Ala Asn Asp Leu Ser Ala Gin 
50 55 60 
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Val Glu Glu Arg 
65 

Phe Ser Gly Ala 



Val Asp Thr Leu 
100 

Val Gly Gly Met 
115 

Leu Lys Ser Asp 
130 

Gly Val Glu Met 
145 

Ala Gin Arg Pro 



Phe Asp Ala Asn 
180 

Leu Asn Gly Gin 
195 

Ala Ala Ala Gly 
210 



Pro Asp Glu Asp 
70 

Ala Asn Ser Ser 
85 

Arg Asp Arg Phe 



Gly Thr Gin Gly 
120 

Leu Leu Gly Val 
135 

Asn Tyr Gly Arg 
150 

Val Ala Val lie 
165 

Pro Asn Leu Ala 



Glu Thr Phe Leu 
200 

Gly Leu Val Gly 
215 



Ser Pro Glu Pro 
75 

Gly Asn Leu lie 
90 

Ala Gly Ser He 
105 

Thr Leu He Gly 



Asn Glu Asp Tyr 
140 

Ala He Thr Gin 
155 

Ala Pro Asp Thr 

170 

Leu Gly Ser Glu 
185 

Arg Val He Gly 



Ser Asn Pro Thr 
220 



Asp Met Phe Ala 
80 

Pro Glu Glu Thr 
95 

Thr Gly He Ser 
110 

Asp Thr Ala Asp 
125 

Met Trp Met Asn 



Asp Asp Val Ala 
160 

Phe Asn Thr Leu 

175 

Val Ala Phe Glu 
190 

Val Tyr Lys Glu 
205 



<210> 73 
<211> 617 
<212> DNA 

<213> Corynebacteri um glutamicum 

<220> 
<221> CDS 
<222> (1) . . (594) 
<223> FRXA00556 

<400> 73 

tac acc cca tat acg gtg gcc aat gac ate acc cac acg aaa gat gga 48 
Tyr Thr Pro Tyr Thr Val Ala Asn Asp He Thr His Thr Lys Asp Gly 
15 10 15 

ttg aac acg tta agt ate cgt gca get cag gge gta gac cag gat tea 96 
Leu Asn Thr Leu Ser He Arg Ala Ala Gin Gly Val Asp Gin Asp Ser 
20 25 30 

ctt aag ggt tea ctg caa acc tac ttc gac gcg ctg tac gcc aac aat 144 
Leu Lys Gly Ser Leu Gin Thr Tyr Phe Asp Ala Leu Tyr Ala Asn Asn 
35 40 45 

gac teg cac cac gtt gcc atg ttg gac ttc cgt aaa cag ate gaa gag 192 
Asp Ser His His Val Ala Met Leu Asp Phe Arg Lys Gin He Glu Glu 
50 55 60 



ttc aac acc att etc ggc gca atg agt ttg ggt ate tea gcc ate ggc 240 
Phe Asn Thr He Leu Gly Ala Met Ser Leu Gly He Ser Ala He Gly 
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65 70 75 



2SI 



336 



384 



gga att tec ttg ctt gtc ggt ggc ate gga gtg atg aac att atg ttg 
Gly He Ser Leu Leu Val Gly Gly He Gly Val Met Asn He Met Leu 
85 90 95 

gtg tct gtc acc gag cga acc cgc gaa ate ggt gtc cga aaa gec etc 
Val Ser Val Thr Glu Arg Thr Arg Glu He Gly Val Arg Lys Ala Leu 
100 105 HO 

ggc get cgt cga cgt gac att cgc ctg caa ttc gtc gtt gaa gec atg 
Gly Ala Arg Arg Arg Asp He Arg Leu Gin Phe Val Val Glu Ala Met 
115 120 125 

ate att tgt ttc ate ggt ggc ate etc ggc gtg ctt ttg ggc ggc att 432 
He He Cys Phe He Gly Gly He Leu Gly Val Leu Leu Gly Gly He 
130 135 140 

ttg gga ttg ate atg tec age get att ggc tac att tec ttg cca cca 480 
Leu Gly Leu He Met Ser Ser Ala He Gly Tyr He Ser Leu Pro Pro 
145 150 155 160 

ctg agt gga ate gtg ate gec ttg gta ttt tec atg get ate ggc ctg 
Leu Ser Gly He Val He Ala Leu Val Phe Ser Met Ala He Gly Leu 
165 170 175 

ttt ttc ggc tac tac ccc gee aac aag gca gca aag etc gat cca att 
Phe Phe Gly Tyr Tyr Pro Ala Asn Lys Ala Ala Lys Leu Asp Pro He 
180 185 190 

gac gee ttg cgt tat gag taaaagcetc gtttttaagg tag 617 
Asp Ala Leu Arg Tyr Glu 
195 



52£ 



576 



<210> 74 
<211> 198 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Tyr Thr Pro Tyr Thr Val Ala Asn Asp He Thr His Thr Lys Asp Gly 
15 10 15 

Leu Asn Thr Leu Ser He Arg Ala Ala Gin Gly Val Asp Gin Asp Ser 
20 25 30 

Leu Lys Gly Ser Leu Gin Thr Tyr Phe Asp Ala Leu Tyr Ala Asn Asn 
35 40 45 

Asp Ser His His Val Ala Met Leu Asp Phe Arg Lys Gin He Glu Glu 
50 55 60 

Phe Asn Thr He Leu Gly Ala Met Ser Leu Gly He Ser Ala He Gly 
65 70 75 80 

Gly He Ser Leu Leu Val Gly Gly He Gly Val Met Asn He Met Leu 
85 90 95 



Val Ser Val Thr Glu Arg Thr Arg Glu He Gly Val Arg Lys Ala Leu 
100 105 HO 
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Gly Ala Arg Arg 
115 

lie lie Cys Phe 
130 

Leu Gly Leu lie 
145 

Leu Ser Gly lie 



Phe Phe Gly Tyr 
180 



Arg Asp lie Arg 
120 

lie Gly Gly He 
135 

Met Ser Ser Ala 
150 

Val He Ala Leu 
165 

Tyr Pro Ala Asn 



Leu Gin Phe Val 



Leu Gly Val Leu 
140 

He Gly Tyr He 
155 

Val Phe Ser Met 
170 

Lys Ala Ala Lys 
185 



Val Glu Ala Met 
125 

Leu Gly Gly He 



Ser Leu Pro Pro 

160 

Ala He Gly Leu 
175 

Leu Asp Pro He 
190 



Asp Ala Leu Arg Tyr Glu 

195 



<210> 75 
<211> 939 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (916) 

<223> RXA02750 

<400> 75 

gttccatgga cgatgtattt ctagcagtta cagctgaacg gaaacgatca tgattacagt 60 

tctgacacgc agacacttgc gctgcttttt ccgcgaccgc atg gca gtg ctg ttt 115 

Met Ala Val Leu Phe 
1 5 

tec ate atg ggt gcg etc ate ctt ttg gtc ctg tac gtg ctg ttt tta 163 
Ser He Met Gly Ala Leu He Leu Leu Val Leu Tyr Val Leu Phe Leu 
10 15 20 

gga aaa ctg caa att gac ggt etc atg gtg gat eta cct gac tea gee 211 
Gly Lys Leu Gin He Asp Gly Leu Met Val Asp Leu Pro Asp Ser Ala 
25 30 35 

cga gac gat gtt gaa gga ttc gtc ttc aat tgg gtg ttt tec gga att 259 
Arg Asp Asp Val Glu Gly Phe Val Phe Asn Trp Val Phe Ser Gly He 
40 45 50 

etc ate acg tec gca ate act gtt ccg caa gca gca ctt gga gtg ctg 307 
Leu He Thr Ser Ala He Thr Val Pro Gin Ala Ala Leu Gly Val Leu 
55 60 65 

gtt gaa gat cgc ace cgc gga ggc ate aaa gat ttc etc gtg gca ccc 355 
Val Glu Asp Arg Thr Arg Gly Gly He Lys Asp Phe Leu Val Ala Pro 
70 75 80 85 



gta tec aga acg acg ctg aeg gtg tec tat ate ttc gca gca gtc att 
Val Ser Arg Thr Thr Leu Thr Val Ser Tyr He Phe Ala Ala Val He 
90 95 100 



403 
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gtc gcc atg acg att ttg ate ttt gaa ate gtg gtg gga agt att ggt 451 
Val Ala Met Thr He Leu He Phe Glu He Val Val Gly Ser He Gly 
105 110 115 

tta get att ttg ggg cac ttc age atg age att get cgc gtg etc gaa 4 99 
Leu Ala He Leu Gly His Phe Ser Met Ser He Ala Arg Val Leu Glu 
120 125 130 

ttg gta gtc gcc ttg ctt ctg etc acc ctg gtg ttt tec gca att gca 547 
Leu Val Val Ala Leu Leu Leu Leu Thr Leu Val Phe Ser Ala He Ala 
135 140 145 

gca ttt ctg ate acc ttg gtg aaa tct caa ggc gga atg tct gcg ctt 595 
Ala Phe Leu He Thr Leu Val Lys Ser Gin Gly Gly Met Ser Ala Leu 
150 155 160 165 

tea age ctg gta ggc acc ctg gcg ggc ttt tta tct get get tat att 643 
Ser Ser Leu Val Gly Thr Leu Ala Gly Phe Leu Ser Ala Ala Tyr He 
170 175 180 

cca ccc ate gca ttg cct gaa gca gtg aca aac gtg ttg aac ttc etc 691 
Pro Pro He Ala Leu Pro Glu Ala Val Thr Asn Val Leu Asn Phe Leu 
185 190 195 

ccg ttt acc cca get gga atg ttg ate aga caa att gtg gtt gcc cca 739 
Pro Phe Thr Pro Ala Gly Met Leu He Arg Gin He Val Val Ala Pro 
200 205 210 

gca ttg gac gcg att tea ctt cca ccc gaa gcc ttc gat ate ttc caa 787 
Ala Leu Asp Ala lie Ser Leu Pro Pro Glu Ala Phe Asp He Phe Gin 
215 220 225 

ttc gga tac gga etc aaa ctg gaa atg ttt ggg gaa ccc gtt tct aca 835 
Phe Gly Tyr Gly Leu Lys Leu Glu Met Phe Gly Glu Pro Val Ser Thr 
230 235 240 245 

tgg gtg gca gta gga att gtt gcc tea tgg gga gtg gtg ttt gga etc 883 
Trp Val Ala Val Gly He Val Ala Ser Trp Gly Val Val Phe Gly Leu 
250 255 260 

att gcc gcg ttc aaa atg aaa age gtg gtg cga taaatcctgc taaagaatgc 936 
He Ala Ala Phe Lys Met Lys Ser Val Val Arg 
265 270 

ttc 939 



<210> 76 
<211> 272 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 76 

Met Ala Val Leu Phe Ser He Met Gly Ala Leu He Leu Leu Val Leu 
15 10 15 

Tyr Val Leu Phe Leu Gly Lys Leu Gin He Asp Gly Leu Met Val Asp 
20 25 30 



Leu Pro Asp Ser Ala Arg Asp Asp Val Glu Gly Phe Val Phe Asn Trp 
35 40 45 
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Val Phe Ser Gly He Leu He Thr Ser Ala He Thr Val Pro Gin Ala 
50 55 60 

Ala Leu Gly Val Leu Val Glu Asp Arg Thr Arg Gly Gly He Lys Asp 
65 70 75 80 

Phe Leu Val Ala Pro Val Ser Arg Thr Thr Leu Thr Val Ser Tyr He 
85 90 95 

Phe Ala Ala Val He Val Ala Met Thr He Leu He Phe Glu He Val 
100 105 110 

Val Gly Ser He Gly Leu Ala He Leu Gly His Phe Ser Met Ser He 
115 120 125 

Ala Arg Val Leu Glu Leu Val Val Ala Leu Leu Leu Leu Thr Leu Val 
130 135 140 

Phe Ser Ala He Ala Ala Phe Leu He Thr Leu Val Lys Ser Gin Gly 
145 150 155 160 

Gly Met Ser Ala Leu Ser Ser Leu Val Gly Thr Leu Ala Gly Phe Leu 
165 170 175 

Ser Ala Ala Tyr He Pro Pro He Ala Leu Pro Glu Ala Val Thr Asn 
180 185 190 

Val Leu Asn Phe Leu Pro Phe Thr Pro Ala Gly Met Leu He Arg Gin 
195 200 205 

He Val Val Ala Pro Ala Leu Asp Ala He Ser Leu Pro Pro Glu Ala 
210 215 220 

Phe Asp He Phe Gin Phe Gly Tyr Gly Leu Lys Leu Glu Met Phe Gly 
225 230 235 240 

Glu Pro Val Ser Thr Trp Val Ala Val Gly He Val Ala Ser Trp Gly 
245 250 255 

Val Val Phe Gly Leu He Ala Ala Phe Lys Met Lys Ser Val Val Arg 
260 265 270 



<210> 77 
<211> 1815 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1792) 
<223> RXN02096 

<400> 77 

cgcttcgacg acctcaccca cagcgatatc cgcaggaatc tcatcgcggt ttttgatgag 60 
ccgttcttgt actcctcctc cataccgcga gaacatctcg atg ggt ttg gat gtc 115 
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Met Gly Leu Asp Val 

I 5 

agt gat gag cag ate gaa cac gca gec agg ctt gec cag get cat gat 163 

Ser Asp Glu Gin lie Glu His Ala Ala Arg Leu Ala Gin Ala His Asp 
10 15 20 

ttt ate gat cgc ctt cca aac aaa tac gag gaa gtc att ggc gaa cgc 211 
Phe lie Asp Arg Leu Pro Asn Lys Tyr Glu Glu Val lie Gly Glu Arg 
25 30 35 

ggc ctg acg ctt tct ggt ggt caa cgc caa cgc ate gec etc gca egg 259 
Gly Leu Thr Leu Ser Gly Gly Gin Arg Gin Arg lie Ala Leu Ala Arg 
40 45 50 

get ttc ctg gcg cat ccc aaa gtg ttg gtg ctt gat gat gec acc tct 307 
Ala Phe Leu Ala His Pro Lys Val Leu Val Leu Asp Asp Ala Thr Ser 
55 60 65 

gee att gat gec tec act gag gac cgc att ttc cag gee ttg cgc gaa 355 
Ala lie Asp Ala Ser Thr Glu Asp Arg lie Phe Gin Ala Leu Arg Glu 
70 75 80 85 

gaa ctg cac gat gtc acc att ttg ate ate gcg cac cgc cac tec act 403 
Glu Leu His Asp Val Thr lie Leu He He Ala His Arg His Ser Thr 
90 95 100 

ttg gag etc ggc gat egg gtt ggt ctg gtc gaa gat gga egg gta aca 451 
Leu Glu Leu Gly Asp Arg Val Gly Leu Val Glu Asp Gly Arg Val Thr 
105 110 115 

gca ctg gga ccg ttg agt gag atg cgt gat cac get cgt ttc teg cat 499 
Ala Leu Gly Pro Leu Ser Glu Met Arg Asp His Ala Arg Phe Ser His 
120 125 130 

ctg atg get ctt gat ttc cag gat tct cac gat ccg gaa ttc acc etc 547 
Leu Met Ala Leu Asp Phe Gin Asp Ser His Asp Pro Glu Phe Thr Leu 
135 140 145 

gac aac ggt tea eta ccc age caa gag caa ttg tgg ccg gag gtc tec 595 
Asp Asn Gly Ser Leu Pro Ser Gin Glu Gin Leu Trp Pro Glu Val Ser 
150 155 160 165 

aca gaa aag cag tac aag att ctt gcg cct gec cct ggt cga ggc cgt 643 
Thr Glu Lys Gin Tyr Lys He Leu Ala Pro Ala Pro Gly Arg Gly Arg 
170 175 180 

ggc atg tec atg cca gca acc cct gag ctg etc gec cag att gag gcg 691 
Gly Met Ser Met Pro Ala Thr Pro Glu Leu Leu Ala Gin He Glu Ala 
185 190 195 

ctg cca gca gca acg gaa gaa aca cga gtt gat gec ggg agg eta cgc 739 
Leu Pro Ala Ala Thr Glu Glu Thr Arg Val Asp Ala Gly Arg Leu Arg 
200 205 210 

acc agt acc tec ggt ttc aaa ttg etc agt tta ttc aag cag gtc cgt 787 
Thr Ser Thr Ser Gly Phe Lys Leu Leu Ser Leu Phe Lys Gin Val Arg 
215 220 225 



tgg etc gtc gtc gcg gtc ate gcg ttg ttg ctg gtg ggc gta gec gec 835 
Trp Leu Val Val Ala Val He Ala Leu Leu Leu Val Gly Val Ala Ala 



BGI-131CP 



- 104 - 



230 235 240 245 

gat eta gca ttt cca aca ctg atg cgc gca gec ate gac aac ggt gtg 883 

Asp Leu Ala Phe Pro Thr Leu Met Arg Ala Ala lie Asp Asn Gly Val 

250 255 260 

caa gca caa age acc tec acg ttg tgg tgg ate gee ate gca ggc age 931 

Gin Ala Gin Ser Thr Ser Thr Leu Trp Trp lie Ala lie Ala Gly Ser 

265 270 275 

gta gta gtc ctt ctg tec tgg gee gee gee gcg ate aac acg att ate 979 

Val Val Val Leu Lea Ser Trp Ala Ala Ala Ala He Asn Thr He He 

280 285 290 

acg gca cgc acc ggt gaa egg ctg ctt tac ggc ttg cgt ctg cgc tea 1027 

Thr Ala Arg Thr Gly Glu Arg Leu Leu Tyr Gly Leu Arg Leu Arg Ser 

295 300 305 

ttt gtg cat eta ttg cgc ctg tec atg age tat ttc gaa cgc acc atg 1075 

Phe Val His Leu Leu Arg Leu Ser Met Ser Tyr Phe Glu Arg Thr Met 

310 315 320 325 

tec ggc cgc ate atg acg cgc atg acc acc gac ate gac aac etc teg 1123 

Ser Gly Arg He Met Thr Arg Met Thr Thr Asp He Asp Asn Leu Ser 

330 335 340 

tec ttc etc caa tea ggt ctg gcg caa aca gtt gtc tct gtg ggc acg 1171 

Ser Phe Leu Gin Ser Gly Leu Ala Gin Thr Val Val Ser Val Gly Thr 

345 350 355 

etc ate ggt gtg gtc acc atg etc gec ate acc gac gca caa eta gca 1219 

Leu He Gly Val Val Thr Met Leu Ala He Thr Asp Ala Gin Leu Ala 

360 365 370 

etc gtt gcg ctg tec gtg gtg ccg ate ate ate gtg etc act etc att 1267 

Leu Val Ala Leu Ser Val Val Pro He He He Val Leu Thr Leu He 

375 380 385 

ttc cga cgc ate age tec agg ctg tac acc get tea cgc gag caa gec 1315 

Phe Arg Arg He Ser Ser Arg Leu Tyr Thr Ala Ser Arg Glu Gin Ala 

390 395 400 405 

age cag gtc aac gcg gta ttc cac gag tec ate gee ggt tta cgc acc 1363 

Ser Gin Val Asn Ala Val Phe His Glu Ser He Ala Gly Leu Arg Thr 

410 415 420 

gcg cag atg cac cgc atg gaa gac caa gtc ttt gac aat tat gcg ggc 1411 

Ala Gin Met His Arg Met Glu Asp Gin Val Phe Asp Asn Tyr Ala Gly 

425 430 435 

gaa gca gag gaa ttc cga cgc ctg cgt gtg aaa tec cag acg gee ate 1459 

Glu Ala Glu Glu Phe Arg Arg Leu Arg Val Lys Ser Gin Thr Ala He 

440 445 450 

gee ate tac ttc ccc ggc ctt ggc gcg etc tct gaa ate gec cag gca 1507 

Ala He Tyr Phe Pro Gly Leu Gly Ala Leu Ser Glu He Ala Gin Ala 

455 460 465 

etc gtc etc ggt ttc ggc gca ctg caa gta acg cgc ggc gac ate tec 1555 

Leu Val Leu Gly Phe Gly Ala Leu Gin Val Thr Arg Gly Asp He Ser 

470 475 480 485 
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acc ggc gta etc gtg gca ttc gtg ctg tac atg ggc ctg atg ttc ggc 1603 
Thr Gly Val Leu Val Ala Phe Val Leu Tyr Met Gly Leu Met Phe Gly 
490 495 500 

ccc ate caa caa eta age caa ate ttc gac tec tac caa caa gec gec 1651 
Pro He Gin Gin Leu Ser Gin He Phe Asp Ser Tyr Gin Gin Ala Ala 
505 510 515 



gtc ggc ttc cgt cgc ate acc gaa ctg etc gca acg cag ccc age gtc 
Val Gly Phe Arg Arg He Thr Glu Leu Leu Ala Thr Gin Pro Ser Val 
520 525 530 



tat tgc ttg acg acg tea cct teg get att cag acg ate cga tec 
Tyr Cys Leu Thr Thr Ser Pro Ser Ala He Gin Thr He Arg Ser 
550 555 560 



1699 



cag ate tgg gca cca aca ggc acg eta ggc agg ctg cca cgc age ctt 1747 
Gin He Trp Ala Pro Thr Gly Thr Leu Gly Arg Leu Pro Arg Ser Leu 
535 540 545 



1792 



tagacaacgt caccgtccag ate 1815 



<210> 78 
<211> 564 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Met Gly Leu Asp Val Ser Asp Glu Gin lie Glu His Ala Ala Arg Leu 
15 10 15 

Ala Gin Ala His Asp Phe He Asp Arg Leu Pro Asn Lys Tyr Glu Glu 
20 25 30 

Val He Gly Glu Arg Gly Leu Thr Leu Ser Gly Gly Gin Arg Gin Arg 
35 40 45 

He Ala Leu Ala Arg Ala Phe Leu Ala His Pro Lys Val Leu Val Leu 
50 55 60 

Asp Asp Ala Thr Ser Ala He Asp Ala Ser Thr Glu Asp Arg He Phe 
65 70 75 80 

Gin Ala Leu Arg Glu Glu Leu His Asp Val Thr He Leu He He Ala 
85 90 95 

His Arg His Ser Thr Leu Glu Leu Gly Asp Arg Val Gly Leu Val Glu 
100 105 110 

Asp Gly Arg Val Thr Ala Leu Gly Pro Leu Ser Glu Met Arg Asp His 
115 120 125 

Ala Arg Phe Ser His Leu Met Ala Leu Asp Phe Gin Asp Ser His Asp 
130 135 140 

Pro Glu Phe Thr Leu Asp Asn Gly Ser Leu Pro Ser Gin Glu Gin Leu 
145 150 155 160 

Trp Pro Glu Val Ser Thr Glu Lys Gin Tyr Lys He Leu Ala Pro Ala 
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165 170 175 

Pro Gly Arg Gly Arg Gly Met Ser Met Pro Ala Thr Pro Glu Leu Leu 
180 185 190 

Ala Gin lie Glu Ala Leu Pro Ala Ala Thr Glu Glu Thr Arg Val Asp 
195 200 205 

Ala Gly Arg Leu Arg Thr Ser Thr Ser Gly Phe Lys Leu Leu Ser Leu 
210 215 220 

Phe Lys Gin Val Arg Trp Leu Val Val Ala Val lie Ala Leu Leu Leu 
225 230 235 240 

Val Gly Val Ala Ala Asp Leu Ala Phe Pro Thr Leu Met Arg Ala Ala 
245 250 255 

lie Asp Asn Gly Val Gin Ala Gin Ser Thr Ser Thr Leu Trp Trp He 
260 265 270 

Ala He Ala Gly Ser Val Val Val Leu Leu Ser Trp Ala Ala Ala Ala 
275 280 285 

He Asn Thr He He Thr Ala Arg Thr Gly Glu Arg Leu Leu Tyr Gly 
290 295 300 

Leu Arg Leu Arg Ser Phe Val His Leu Leu Arg Leu Ser Met Ser Tyr 
305 310 315 320 

Phe Glu Arg Thr Met Ser Gly Arg He Met Thr Arg Met Thr Thr Asp 
325 330 335 

He Asp Asn Leu Ser Ser Phe Leu Gin Ser Gly Leu Ala Gin -Thr Val 
340 345 350 

Val Ser Val Gly Thr Leu He Gly Val Val Thr Met Leu Ala He Thr 
355 360 365 

Asp Ala Gin Leu Ala Leu Val Ala Leu Ser Val Val Pro He He He 
370 375 380 

Val Leu Thr Leu He Phe Arg Arg He Ser Ser Arg Leu Tyr Thr Ala 
385 390 395 400 

Ser Arg Glu Gin Ala Ser Gin Val Asn Ala Val Phe His Glu Ser He 
405 410 415 

Ala Gly Leu Arg Thr Ala Gin Met His Arg Met Glu Asp Gin Val Phe 
420 425 430 

Asp Asn Tyr Ala Gly Glu Ala Glu Glu Phe Arg Arg Leu Arg Val Lys 
435 440 445 

Ser Gin Thr Ala He Ala He Tyr Phe Pro Gly Leu Gly Ala Leu Ser 
450 455 460 

Glu He Ala Gin Ala Leu Val Leu Gly Phe Gly Ala Leu Gin Val Thr 
465 470 475 480 



Arg Gly Asp He Ser Thr Gly Val Leu Val Ala Phe Val Leu Tyr Met 
485 490 495 
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Gly Leu Met Phe Gly Pro lie Gin Gin Leu Ser Gin lie Phe Asp Ser 
500 505 510 

Tyr Gin Gin Ala Ala Val Gly Phe Arg Arg lie Thr Glu Leu Leu Ala 
515 520 525 

Thr Gin Pro Ser Val Gin lie Trp Ala Pro Thr Gly Thr Leu Gly Arg 
530 535 540 

Leu Pro Arg Ser Leu Tyr Cys Leu Thr Thr Ser Pro Ser Ala He Gin 
545 550 555 560 



Thr He Arg Ser 



<210> 79 
<211> 1417 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1417) 
<223> FRXA02096 

<400> 79 

cgcttcgacg acctcaccca cagcgatatc cgcaggaatc tcatcgcggt ttttgatgag 60 

ccgttcttgt actcctcctc cataccgcga gaacatctcg atg ggt ttg gat gtc 115 

Met Gly Leu Asp Val 
1 5 

agt gat gag cag ate gaa cac gca gec agg ctt gec cag get cat gat 163 
Ser Asp Glu Gin He Glu His Ala Ala Arg Leu Ala Gin Ala His Asp 
10 15 20 

ttt ate gat cgc ctt cca aac aaa tac gag gaa gtc att ggc gaa cgc 211 
Phe He Asp Arg Leu Pro Asn Lys Tyr Glu Glu Val He Gly Glu Arg 
25 30 35 

ggc ctg acg ctt tct ggt ggt caa cgc caa cgc ate gec etc gca egg 259 
Gly Leu Thr Leu Ser Gly Gly Gin Arg Gin Arg He Ala Leu Ala Arg 
40 45 50 

get ttc ctg gcg cat ccc aaa gtg ttg gtg ctt gat gat gee acc tct 307 
Ala Phe Leu Ala His Pro Lys Val Leu Val Leu Asp Asp Ala Thr Ser 
55 60 65 

gec att gat gec tec act gag gac cgc att ttc cag gee ttg cgc gaa 355 
Ala He Asp Ala Ser Thr Glu Asp Arg He Phe Gin Ala Leu Arg Glu 
70 75 80 85 

gaa ctg cac gat gtc acc att ttg ate ate gcg cac cgc cac tec act 403 
Glu Leu His Asp Val Thr He Leu He He Ala His Arg His Ser Thr 
90 95 100 

ttg gag etc ggc gat egg gtt ggt ctg gtc gaa gat gga egg gta aca 451 
Leu Glu Leu Gly Asp Arg Val Gly Leu Val Glu Asp Gly Arg Val Thr 
105 110 115 
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gca ctg gga ccg ttg agt gag atg cgt gat cac get cgt ttc teg cat 4 99 
Ala Leu Gly Pro Leu Ser Glu Met Arg Asp His Ala Arg Phe Ser His 
120 125 130 

ctg atg get ctt gat ttc cag gat tct cac gat ccg gaa ttc acc etc 547 
Leu Met Ala Leu Asp Phe Gin Asp Ser His Asp Pro Glu Phe Thr Leu 
135 140 145 

gac aac ggt tea eta ccc age caa gag caa ttg tgg ccg gag gtc tec 595 
Asp Asn Gly Ser Leu Pro Ser Gin Glu Gin Leu Trp Pro Glu Val Ser 
150 155 160 165 

aca gaa aag cag tac aag att ctt gcg cct gec cct ggt cga ggc cgt 643 
Thr Glu Lys Gin Tyr Lys lie Leu Ala Pro Ala Pro Gly Arg Gly Arg 
170 175 180 

ggc atg tec atg cca gca acc cct gag ctg etc gec cag att gag gcg 691 
Gly Met Ser Met Pro Ala Thr Pro Glu Leu Leu Ala Gin lie Glu Ala 
185 190 195 

ctg cca gca gca acg gaa gaa aca cga gtt gat gee ggg agg eta cgc 739 
Leu Pro Ala Ala Thr Glu Glu Thr Arg Val Asp Ala Gly Arg Leu Arg 
200 205 210 

acc agt aec tec ggt ttc aaa ttg etc agt tta ttc aag cag gtc cgt 787 
Thr Ser Thr Ser Gly Phe Lys Leu Leu Ser Leu Phe Lys Gin Val Arg 
215 220 225 

tgg etc gtc gtc gcg gtc ate gcg ttg ttg ctg gtg ggc gta gee gec 835 
Trp Leu Val Val Ala Val lie Ala Leu Leu Leu Val Gly Val Ala Ala 
230 235 240 245 

gat eta gca ttt cca aca ctg atg cgc gca gec ate gac aac ggt gtg 883 
Asp Leu Ala Phe Pro Thr Leu Met Arg Ala Ala lie Asp Asn Gly Val 
250 255 260 

caa gca caa age acc tec acg ttg tgg tgg ate gec ate gca ggc age 931 
Gin Ala Gin Ser Thr Ser Thr Leu Trp Trp lie Ala lie Ala Gly Ser 
265 270 275 

gta gta gtc ctt ctg tec tgg gec gec gec gcg ate aac acg att ate 979 
Val Val Val Leu Leu Ser Trp Ala Ala Ala Ala lie Asn Thr lie lie 
280 285 290 

acg gca cgc acc ggt gaa egg ctg ctt tac ggc ttg cgt ctg cgc tea 1027 
Thr Ala Arg Thr Gly Glu Arg Leu Leu Tyr Gly Leu Arg Leu Arg Ser 
295 300 305 

ttt gtg cat eta ttg cgc ctg tec atg age tat ttc gaa cgc acc atg 1075 
Phe Val His Leu Leu Arg Leu Ser Met Ser Tyr Phe Glu Arg Thr Met 
310 315 320 325 

tec ggc cgc ate atg acg cgc atg acc acc gac ate gac aac etc teg 1123 
Ser Gly Arg lie Met Thr Arg Met Thr Thr Asp lie Asp Asn Leu Ser 
330 335 340 

tec ttc etc caa tea ggt ctg gcg caa aca gtt gtc tct gtg ggc acg 1171 
Ser Phe Leu Gin Ser Gly Leu Ala Gin Thr Val Val Ser Val Gly Thr 
345 350 355 
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ctc ate ggt gtg gtc acc atg etc gec ate acc gac gca caa eta gca 1219 
Leu lie Gly Val Val Thr Met Leu Ala lie Thr Asp Ala Gin Leu Ala 
360 365 370 

etc gtt gcg ctg tec gtg gtg ccg ate ate ate gtg etc act etc att 1267 
Leu Val Ala Leu Ser Val Val Pro lie He He Val Leu Thr Leu He 
375 380 385 

ttc cga cgc ate age tec agg ctg tac acc get tea cgc gag caa gee 1315 
Phe Arg Arg He Ser Ser Arg Leu Tyr Thr Ala Ser Arg Glu Gin Ala 
390 395 400 405 

age cag gtc aac gcg gta ttc cac gag tec ate gee ggt tta cgc acc 1363 
Ser Gin Val Asn Ala Val Phe His Glu Ser He Ala Gly Leu Arg Thr 
410 415 420 

gcg cag atg cac cgc atg gaa gac caa gtc ttt gac aat tat gcg ggc 1411 
Ala Gin Met His Arg Met Glu Asp Gin Val Phe Asp Asn Tyr Ala Gly 
425 430 435 

gaa gca 1417 
Glu Ala 



<210> 80 
<211> 439 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Gly Leu Asp Val Ser Asp Glu Gin He Glu His Ala Ala Arg Leu 
15 10 15 

Ala Gin Ala His Asp Phe He Asp Arg Leu Pro Asn Lys Tyr Glu Glu 
20 25 30 

Val He Gly Glu Arg Gly Leu Thr Leu Ser Gly Gly Gin Arg Gin Arg 
35 40 45 

He Ala Leu Ala Arg Ala Phe Leu Ala His Pro Lys Val Leu Val Leu 
50 55 60 

Asp Asp Ala Thr Ser Ala He Asp Ala Ser Thr Glu Asp Arg He Phe 
65 70 75 80 

Gin Ala Leu Arg Glu Glu Leu His Asp Val Thr He Leu He He Ala 
85 90 95 

His Arg His Ser Thr Leu Glu Leu Gly Asp Arg Val Gly Leu Val Glu 
100 105 110 

Asp Gly Arg Val Thr Ala Leu Gly Pro Leu Ser Glu Met Arg Asp His 
115 120 125 

Ala Arg Phe Ser His Leu Met Ala Leu Asp Phe Gin Asp Ser His Asp 
130 135 140 



Pro Glu Phe Thr Leu Asp Asn Gly Ser Leu Pro Ser Gin Glu Gin Leu 
145 150 155 160 
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Trp Pro Glu Val Ser Thr Glu Lys Gin Tyr Lys lie Leu Ala Pro Ala 
165 170 175 

Pro Gly Arg Gly Arg Gly Met Ser Met Pro Ala Thr Pro Glu Leu Leu 
180 185 190 

Ala Gin lie Glu Ala Leu Pro Ala Ala Thr Glu Glu Thr Arg Val Asp 
195 200 205 

Ala Gly Arg Leu Arg Thr Ser Thr Ser Gly Phe Lys Leu Leu Ser Leu 
210 215 220 

Phe Lys Gin Val Arg Trp Leu Val Val Ala Val lie Ala Leu Leu Leu 
225 230 235 240 

Val Gly Val Ala Ala Asp Leu Ala Phe Pro Thr Leu Met Arg Ala Ala 
245 250 255 

lie Asp Asn Gly Val Gin Ala Gin Ser Thr Ser Thr Leu Trp Trp lie 
260 265 270 

Ala lie Ala Gly Ser Val Val Val Leu Leu Ser Trp Ala Ala Ala Ala 
275 280 285 

lie Asn Thr lie lie Thr Ala Arg Thr Gly Glu Arg Leu Leu Tyr Gly 
290 295 300 

Leu Arg Leu Arg Ser Phe Val His Leu Leu Arg Leu Ser Met Ser Tyr 
305 310 315 320 

Phe Glu Arg Thr Met Ser Gly Arg lie Met Thr Arg Met Thr Thr Asp 
325 330 335 

lie Asp Asn Leu Ser Ser Phe Leu Gin Ser Gly Leu Ala Gin Thr Val 
340 345 350 

Val Ser Val Gly Thr Leu lie Gly Val Val Thr Met Leu Ala lie Thr 
355 360 365 

Asp Ala Gin Leu Ala Leu Val Ala Leu Ser Val Val Pro He He He 
370 375 380 

Val Leu Thr Leu He Phe Arg Arg He Ser Ser Arg Leu Tyr Thr Ala 
385 390 395 400 

Ser Arg Glu Gin Ala Ser Gin Val Asn Ala Val Phe His Glu Ser He 
405 410 415 

Ala Gly Leu Arg Thr Ala Gin Met His Arg Met Glu Asp Gin Val Phe 
420 425 430 

Asp Asn Tyr Ala Gly Glu Ala 
435 



<210> 81 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (820) 

<223> RXA02562 



<400> 81 

cgggtgcgct gagggtgagg ttggggcgac gaggcgtgca tggactttag gttaggtta 

tgagcagatt tatttgggct tttgtctagg gtggggagct atg ttc ttg aca aag 

Met Phe Leu Thr Lys 
1 5 



211 



259 



307 



gtt teg ctg ctt gat cat ccg gag tea ttg ccg ggg tat tta teg age 153 
Val Ser Leu Leu Asp His Pro Glu Ser Leu Pro Gly Tyr Leu Ser Ser 
10 15 20 

ctg gcg ate gtg gaa tat ctg cat gaa cag ccg ttg gag ttt cgt gca 
Leu Ala lie Val Glu Tyr Leu His Glu Gin Pro Leu Glu Phe Arg Ala 
25 30 35 

ccg att act gtg att act ggt gaa aat ggg gtg ggt aaa tec acg ttg 
Pro He Thr Val He Thr Gly Glu Asn Gly Val Gly Lys Ser Thr Leu 
40 45 50 

gtt gag get ttg gcg gtg ggg atg cgc ctt aat ccg tct ggt ggc tct 
Val Glu Ala Leu Ala Val Gly Met Arg Leu Asn Pro Ser Gly Gly Ser 
55 60 65 

agg cat gca aac ttt ggc agg gaa ggc gat att gtg teg teg ctt cat 355 
Arg His Ala Asn Phe Gly Arg Glu Gly Asp He Val Ser Ser Leu His 
70 75 80 85 

cag teg ttg aag ttg gtg egg aga gaa aac cct egg gat gcg ttc ttt 
Gin Ser Leu Lys Leu Val Arg Arg Glu Asn Pro Arg Asp Ala Phe Phe 
90 95 100 

ttt egg ggt gag acg atg tat aac gtg get tec tat tat gag gag tta 
Phe Arg Gly Glu Thr Met Tyr Asn Val Ala Ser Tyr Tyr Glu Glu Leu 
105 HO H5 

atg ggg gaa aag aac atg cat gat ctt cac aag atg age cat ggc gaa 
Met Gly Glu Lys Asn Met His Asp Leu His Lys Met Ser His Gly Glu 
120 125 130 

teg gta ttt gcg gtg att gat egg cgt ttt aac aat caa gga ttt ttt 
Ser Val Phe Ala Val He Asp Arg Arg Phe Asn Asn Gin Gly Phe Phe 
135 140 145 

gtt ttg gac gag cct gag gca ggc ctt tec atg ctg agg cag ttg gag 
Val Leu Asp Glu Pro Glu Ala Gly Leu Ser Met Leu Arg Gin Leu Glu 
150 155 160 165 

ttg ttg gga aag ttg ggc aac ctt get cga ggt ggt gcg cag ate ate 
Leu Leu Gly Lys Leu Gly Asn Leu Ala Arg Gly Gly Ala Gin He He 
170 175 180 

atg get acg cac tct cca ata ttg ttg get att ccg ggg gca gag ate 
Met Ala Thr His Ser Pro He Leu Leu Ala He Pro Gly Ala Glu He 
185 190 195 

ctt gaa att aca tct teg ggt gtt gca aag gtg aat ttt gag gat gcg 
Leu Glu He Thr Ser Ser Gly Val Ala Lys Val Asn Phe Glu Asp Ala 



403 



451 



499 



547 



595 



643 



691 



739 
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200 



205 



210 



gag get gtt cgt gcg get egg gaa ttt gtg gca gat ccg cga ggt acg 787 
Glu Ala Val Arg Ala Ala Arg Glu Phe Val Ala Asp Pro Arg Gly Thr 
215 220 225 

gcg gcg ttt ctg act gcg gag gag gat cac caa tgatgccgta tatcaccgat 840 
Ala Ala Phe Leu Thr Ala Glu Glu Asp His Gin 
230 235 240 



att 



843 



<210> 82 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Phe Leu Thr Lys Val Ser Leu Leu Asp His Pro Glu Ser Leu Pro 
15 10 15 

Gly Tyr Leu Ser Ser Leu Ala lie Val Glu Tyr Leu His Glu Gin Pro 
20 25 30 

Leu Glu Phe Arg Ala Pro He Thr Val He Thr Gly Glu Asn Gly Val 
35 40 45 

Gly Lys Ser Thr Leu Vai Glu Ala Leu Ala Val Gly Met Arg Leu Asn 
50 55 60 

Pro Ser Gly Gly Ser Arg His Ala Asn Phe Gly Arg Glu Gly Asp He 
65 70 75 80 

Val Ser Ser Leu His Gin Ser Leu Lys Leu Val Arg Arg Glu Asn Pro 
85 90 95 

Arg Asp Ala Phe Phe Phe Arg Gly Glu Thr Met Tyr Asn Val Ala Ser 
100 105 HO 

Tyr Tyr Glu Glu Leu Met Gly Glu Lys Asn Met His Asp Leu His Lys 
115 120 125 

Met Ser His Gly Glu Ser Val Phe Ala Val He Asp Arg Arg Phe Asn 
130 135 140 

Asn Gin Gly Phe Phe Val Leu Asp Glu Pro Glu Ala Gly Leu Ser Met 
145 150 155 160 

Leu Arg Gin Leu Glu Leu Leu Gly Lys Leu Gly Asn Leu Ala Arg Gly 
165 170 175 

Gly Ala Gin He He Met Ala Thr His Ser Pro He Leu Leu Ala He 
180 185 190 

Pro Gly Ala Glu He Leu Glu He Thr Ser Ser Gly Val Ala Lys Val 
195 200 205 

Asn Phe Glu Asp Ala Glu Ala Val Arg Ala Ala Arg Glu Phe Val Ala 
210 215 220 
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Asp Pro Arg Gly Thr Ala Ala Phe Leu Thr Ala Glu Glu Asp His Gin 
225 230 235 240 



<210> 83 
<211> 1029 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1006) 
<223> RXA00950 

<400> 83 

tctccgtacg ccccacgaag acacctcgaa gttcccacgc gaaatgtttc acgtgaaaca 60 

tctgctgatt tttgtctcca agtggagttg aatgagagtt atg aac act ccg gca 115 

Met Asn Thr Pro Ala 

1 5 

gtt cag gtt caa aat eta agt ttg agt ttt ggg teg ttc aca get gtc 163 

Val Gin Val Gin Asn Leu Ser Leu Ser Phe Gly Ser Phe Thr Ala Val 

10 15 20 

aac ggc etc age etc acg gtg gag cag ggg age att cac ggc ttc etc 211 
Asn Gly Leu Ser Leu Thr Val Glu Gin Gly Ser He His Gly Phe Leu 
25 30 35 



ggc ccc aac ggt gca gga aag tea aca acc ate agg gca etc att gga 
Gly Pro Asn Gly Ala Gly Lys Ser Thr Thr He Arg Ala Leu He Gly 
40 45 50 

gtg eta aaa ccc caa aca ggt tea gtc get att etc ggc caa gat cct 
Val Leu Lys Pro Gin Thr Gly Ser Val Ala He Leu Gly Gin Asp Pro 
55 60 65 

gtt get cac ccc gat gtc ctt cga aga gtt ggc tac gtt cca gga gat 
Val Ala His Pro Asp Val Leu Arg Arg Val Gly Tyr Val Pro Gly Asp 
70 75 80 85 

gec aca ctg tgg gac aac etc act ggg gcg gaa gtt ttc agg gcg etc 
Ala Thr Leu Trp Asp Asn Leu Thr Gly Ala Glu Val Phe Arg Ala Leu 
90 95 100 

gaa tea etc cgc aag act cca tec aac cga get eta gaa aac gag etc 
Glu Ser Leu Arg Lys Thr Pro Ser Asn Arg Ala Leu Glu Asn Glu Leu 
105 HO 115 

att gac gee ttc caa ttg gat ccc teg aag aag ate cgc gaa tac teg 
He Asp Ala Phe Gin Leu Asp Pro Ser Lys Lys He Arg Glu Tyr Ser 
120 125 130 

aca ggt aac aga agg aaa gtc agt etc ate gcg gcg etc agt cat gag 
Thr Gly Asn Arg Arg Lys Val Ser Leu He Ala Ala Leu Ser His Glu 
135 140 145 

ccc gag etc etc ate gtt gac gag ccc acc gca ggc ttg gat ccc ate 



259 



307 



355 



403 



451 



499 



547 



595 
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Pro Glu Leu Leu He Val Asp Glu Pro Thr Ala Gly Leu Asp Pro He 
150 155 160 165 

atg gag caa gtc ttt gtc acc tat gtc cgc aag gca cga acc aac ggc 
Met Glu Gin Val Phe Val Thr Tyr Val Arg Lys Ala Arg Thr Asn Gly 
170 175 180 

gcg tec gtg tta etc age age cac att etc agt gag gtg gag cag ctg 
Ala Ser Val Leu Leu Ser Ser His He Leu Ser Glu Val Glu Gin Leu 
185 190 195 

tgt gat tac gtc acg gtc ctt aaa gag ggg cga gca gtt gca tct aat 
Cys Asp Tyr Val Thr Val Leu Lys Glu Gly Arg Ala Val Ala Ser Asn 
200 205 210 

gag gtg age tat ctg agg aag ate tec get cac cgc att act gec acg 
Glu Val Ser Tyr Leu Arg Lys He Ser Ala His Arg He Thr Ala Thr 
215 220 225 

att ccg gcg gta cct caa cac ctt get ggc agg gga gaa gtg gat ttc 
He Pro Ala Val Pro Gin His Leu Ala Gly Arg Gly Glu Val Asp Phe 
230 235 240 245 

gat get ggc cat etc age ate acc tgc gat gec tec gag gtt ccc gat 
Asp Ala Gly His Leu Ser He Thr Cys Asp Ala Ser Glu Val Pro Asp 
250 255 260 

att ttg cgc ate ate ate gac get ggc ggc cag gac ate ate age acc 
He Leu Arg He He He Asp Ala Gly Gly Gin Asp He He Ser Thr 
265 270 275 

gcg gcg teg ctg gag gag ate ttc ttg cgt cac tat gga gaa acc gtg 
Ala Ala Ser Leu Glu Glu He Phe Leu Arg His Tyr Gly Glu Thr Val 
280 285 290 

agt ggt tea gaa age aag gca tea caa tgatcegtet taatctacgt 
Ser Gly Ser Glu Ser Lys Ala Ser Gin 
295 300 

ctt 



<210> 84 
<211> 302 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Asn Thr Pro Ala Val Gin Val Gin Asn Leu Ser Leu Ser Phe Gly 
15 10 15 

Ser Phe Thr Ala Val Asn Gly Leu Ser Leu Thr Val Glu Gin Gly Ser 
20 25 30 

He His Gly Phe Leu Gly Pro Asn Gly Ala Gly Lys Ser Thr Thr He 
35 40 45 

Arg Ala Leu He Gly Val Leu Lys Pro Gin Thr Gly Ser Val Ala He 
50 55 60 

Leu Gly Gin Asp Pro Val Ala His Pro Asp Val Leu Arg Arg Val Gly 



643 



691 



739 



787 



835 



883 



931 



979 



1026 



1029 
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65 70 75 80 

Tyr Val Pro Gly Asp Ala Thr Leu Trp Asp Asn Leu Thr Gly Ala Glu 
85 90 95 

Val Phe Arg Ala Leu Glu Ser Leu Arg Lys Thr Pro Ser Asn Arg Ala 
100 105 110 

Leu Glu Asn Glu Leu lie Asp Ala Phe Gin Leu Asp Pro Ser Lys Lys 
115 120 125 

lie Arg Glu Tyr Ser Thr Gly Asn Arg Arg Lys Val Ser Leu lie Ala 
130 135 140 

Ala Leu Ser His Glu Pro Glu Leu Leu lie Val Asp Glu Pro Thr Ala 
145 150 155 160 

Gly Leu Asp Pro lie Met Glu Gin Val Phe Val Thr Tyr Val Arg Lys 
165 170 175 

Ala Arg Thr Asn Gly Ala Ser Val Leu Leu Ser Ser His lie Leu Ser 
180 185 190 

Glu Val Glu Gin Leu Cys Asp Tyr Val Thr Val Leu Lys Glu Gly Arg 
195 200 205 

Ala Val Ala Ser Asn Glu Val Ser Tyr Leu Arg Lys lie Ser Ala His 
210 215 220 

Arg lie Thr Ala Thr lie Pro Ala Val Pro Gin His Leu Ala Gly Arg 
225 230 235 240 

Gly Glu Val Asp Phe Asp Ala Gly His Leu Ser lie Thr Cys Asp Ala 
245 250 255 

Ser Glu Val Pro Asp lie Leu Arg lie lie lie Asp Ala Gly Gly Gin 
260 265 270 

Asp lie lie Ser Thr Ala Ala Ser Leu Glu Glu lie Phe Leu Arg His 
275 280 285 

Tyr Gly Glu Thr Val Ser Gly Ser Glu Ser Lys Ala Ser Gin 
290 295 300 



<210> 85 
<211> 1764 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1741) 
<223> RXA02119 

<400> 85 

ttcggtccgc tctggcaaaa atggctggct gccacctcgg cgcagcagct taagggctgg 60 



gcttaaattg cttgtcgacg cctagtgcca caatggagac atg acc gaa aca ctt 115 

Met Thr Glu Thr Leu 
1 5 
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gtg gtg aat ggc ctt gca ggc ggc tat ggg cac cgc aca tta ttt aac 163 
Val Val Asn Gly Leu Ala Gly Gly Tyr Gly His Arg Thr Leu Phe Asn 
20 15 20 

gat gtg aat etc acc gta get gec ggc gat gtc gtg ggc gtt gtc ggc 211 
Asp Val Asn Leu Thr Val Ala Ala Gly Asp Val Val Gly Val Val Gly 
25 30 35 

gtc aat ggc get ggt aaa tec aca ttt eta aaa att ctg gcg ggc gtg 259 
Val Asn Gly Ala Gly Lys Ser Thr Phe Leu Lys lie Leu Ala Gly Val 
40 45 50 

gaa aag cca ctg get gga act ate gcg ctt teg cca gee gat get ttt 307 
Glu Lys Pro Leu Ala Gly Thr lie Ala Leu Ser Pro Ala Asp Ala Phe 
55 60 65 

gtg ggc tac ttg cca cag gaa cac acc cgc acg tct gga gag acg ate 355 
Val Gly Tyr Leu Pro Gin Glu His Thr Arg Thr Ser Gly Glu Thr lie 
70 75 80 85 

gca gtt tac att get cgt cga acc ggc tgc caa get gca aca act gee 403 
Ala Val Tyr lie Ala Arg Arg Thr Gly Cys Gin Ala Ala Thr Thr Ala 
90 95 100 

atg gat gac acc gec gaa gcg ttt ggt gcg gat cca gac aac get gec 451 
Met Asp Asp Thr Ala Glu Ala Phe Gly Ala Asp Pro Asp Asn Ala Ala 
105 110 115 

ttg gec gat gca tac gec gag gcg ctg gat egg tgg atg gec agt ggc 499 
Leu Ala Asp Ala Tyr Ala Glu Ala Leu Asp Arg Trp Met Ala Ser Gly 
120 125 130 

gca gee gat ttg gat gaa cgc ate ccc ate gtg etc get gat ttg ggc 547 
Ala Ala Asp Leu Asp Glu Arg lie Pro lie Val Leu Ala Asp Leu Gly 
135 140 145 

ttt gag ctt ccc acc teg acg ctg atg gaa gga ctt tea ggc ggg cag 595 
Phe Glu Leu Pro Thr Ser Thr Leu Met Glu Gly Leu Ser Gly Gly Gin 
150 155 160 165 

gca gec egg gtc ggg ctg gcg gcg tta ctg ttg tea cgt ttt gac att 643 
Ala Ala Arg Val Gly Leu Ala Ala Leu Leu Leu Ser Arg Phe Asp lie 
170 175 180 

gtg ctt etc gac gag ccc acc aac gat ttg gat etc gac ggt ctt gag 691 
Val Leu Leu Asp Glu Pro Thr Asn Asp Leu Asp Leu Asp Gly Leu Glu 
185 190 195 

caa ctg gag aat ttt gtt cag ggg ctt cgc ggg gga gtc gta ctg gtc 739 
Gin Leu Glu Asn Phe Val Gin Gly Leu Arg Gly Gly Val Val Leu Val 
200 205 210 

age cat gat cgt gag ttt ctt tec agg tgt gtg acc act gtg ctg gaa 787 
Ser His Asp Arg Glu Phe Leu Ser Arg Cys Val Thr Thr Val Leu Glu 
215 220 225 



etc gat ctg cac caa aat tec cac cat gtt tat ggc ggt gga tat gat 835 
Leu Asp Leu His Gin Asn Ser His His Val Tyr Gly Gly Gly Tyr Asp 
230 235 240 245 
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gtc ggt aag gcg teg egg tea agt tct gtt gtt tec acg ttg aat gat 
Val Gly Lys Ala Ser Arg Ser Ser Ser Val Val Ser Thr Leu Asn Asp 



345 



350 355 



aaa tec aca ttg ctg cgc gga eta ttg gga aac caa gaa ccc acc age 
Lys Ser Thr Leu Leu Arg Gly Leu Leu Gly Asn Gin Glu Pro Thr Ser 
390 395 400 405 



931 



tec tac ctt gag gaa cgc gca gtg eta cgc cag cac gee cgt gac caa 883 
Ser Tyr Leu Glu Glu Arg Ala Val Leu Arg Gin His Ala Arg Asp Gin 
250 255 260 

tat gag gaa ttt gcg gaa aag aag aag gac ctt gtg gca cgt get cga 
Tyr Glu Glu Phe Ala Glu Lys Lys Lys Asp Leu Val Ala Arg Ala Arg 
265 270 275 

acg cag cgt gaa tgg tct agt cac ggt gtc cgc aat get att aaa cgt 979 
Thr Gin Arg Glu Trp Ser Ser His Gly Val Arg Asn Ala He Lys Arg 
280 285 290 



1027 



1075 



gca cct gac aac gac aaa ctt egg aag aaa gec get gcg gaa tec agt 

Ala Pro Asp Asn Asp Lys Leu Arg Lys Lys Ala Ala Ala Glu Ser Ser 

295 300 305 

gaa aag cag get caa aaa gtc cgc cag atg gaa age cgc ate get egg 

Glu Lys Gin Ala Gin Lys Val Arg Gin Met Glu Ser Arg He Ala Arg 

310 315 320 325 

tta gaa gaa gtt gaa gag cca cgt aaa gaa tgg aaa ctg cag ttc age 1123 

Leu Glu Glu Val Glu Glu Pro Arg Lys Glu Trp Lys Leu Gin Phe Ser 

330 335 340 



1171 



1219 



gca age ttc acc caa ggc gat ttc acc ttg gga cca gta tec ate caa 

Ala Ser Phe Thr Gin Gly Asp Phe Thr Leu Gly Pro Val Ser lie Gin 

360 365 370 

gta aat get ggc gat cgc att ggc ate aca gga ccc aac ggt get ggt 1267 

Val Asn Ala Gly Asp Arg He Gly He Thr Gly Pro Asn Gly Ala Gly 

375 380 385 



1315 



1363 



ggt act gee acg atg ggc acg age gtg gcg ate gga gaa ate gat cag 
Gly Thr Ala Thr Met Gly Thr Ser Val Ala He Gly Glu He Asp Gin 
410 415 420 

gca cga gcg tta ctt gat cca cag ttg cca ctg att tct gcg ttt gaa 
Ala Arg Ala Leu Leu Asp Pro Gin Leu Pro Leu He Ser Ala Phe Glu 
425 430 435 

aag cat gtt cca gac tta ccg ate agt gag gtg cgc aca ctg etc gcg 
Lys His Val Pro Asp Leu Pro He Ser Glu Val Arg Thr Leu Leu Ala 
440 445 450 

aaa ttt ggg ctg aat gat aat cat gtg gaa egg gac gtc gaa aag eta 
Lys Phe Gly Leu Asn Asp Asn His Val Glu Arg Asp Val Glu Lys Leu 
455 460 465 

tct cct ggc gag cgc acg cgc gec gga ctt gcg ctg eta cag gtg egg 1555 
Ser Pro Gly Glu Arg Thr Arg Ala Gly Leu Ala Leu Leu Gin Val Arg 
470 475 480 485 

ggc gtc aac gtg ctt gtt ctt gat gag ccc acc aac cac ctt gac ctg 1603 



1411 



1459 



1507 
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Gly Val Asn Val Leu Val Leu Asp Glu Pro Thr Asn His Leu Asp Leu 
490 495 500 

gag gcc ate gag caa ttg gag caa gcg ttg gec teg tat gat ggt gtg 1651 

Glu Ala lie Glu Gin Leu Glu Gin Ala Leu Ala Ser Tyr Asp Gly Val 
505 510 515 

ttg ctg ctg gtc acg cac gat cgt cgc atg ttg gac get gtg cag acc 1699 

Leu Leu Leu Val Thr His Asp Arg Arg Met Leu Asp Ala Val Gin Thr 

520 525 530 

aat cgt cgt tgg cat gtc gag get ggc gaa gtt agg gag eta 1741 

Asn Arg Arg Trp His Val Glu Ala Gly Glu Val Arg Glu Leu 
535 540 545 

taaccgtttc cgtattgatg cca 1764 



<210> 86 
<211> 547 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Thr Glu Thr Leu Val Val Asn Gly Leu Ala Gly Gly Tyr Gly His 
15 10 15 

Arg Thr Leu Phe Asn Asp Val Asn Leu Thr Val Ala Ala Gly Asp Val 
20 25 30 

Val Gly Val Val Gly Val Asn Gly Ala Gly Lys Ser Thr Phe Leu Lys 
35 40 45 

lie Leu Ala Gly Val Glu Lys Pro Leu Ala Gly Thr lie Ala Leu Ser 
50 55 60 

Pro Ala Asp Ala Phe Val Gly Tyr Leu Pro Gin Glu His Thr Arg Thr 
65 70 75 80 

Ser Gly Glu Thr lie Ala Val Tyr lie Ala Arg Arg Thr Gly Cys Gin 
85 90 95 

Ala Ala Thr Thr Ala Met Asp Asp Thr Ala Glu Ala Phe Gly Ala Asp 
100 105 110 

Pro Asp Asn Ala Ala Leu Ala Asp Ala Tyr Ala Glu Ala Leu Asp Arg 
115 120 125 

Trp Met Ala Ser Gly Ala Ala Asp Leu Asp Glu Arg lie Pro He Val 
130 135 140 

Leu Ala Asp Leu Gly Phe Glu Leu Pro Thr Ser Thr Leu Met Glu Gly 
145 150 155 160 

Leu Ser Gly Gly Gin Ala Ala Arg Val Gly Leu Ala Ala Leu Leu Leu 
165 170 175 

Ser Arg Phe Asp He Val Leu Leu Asp Glu Pro Thr Asn Asp Leu Asp 
180 185 190 



Leu Asp Gly Leu Glu Gin Leu Glu Asn Phe Val Gin Gly Leu Arg Gly 
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195 200 205 

Gly Val Val Leu Val Ser His Asp Arg Glu Phe Leu Ser Arg Cys Val 
210 215 220 

Thr Thr Val Leu Glu Leu Asp Leu His Gin Asn Ser His His Val Tyr 
225 230 235 240 

Gly Gly Gly Tyr Asp Ser Tyr Leu Glu Glu Arg Ala Val Leu Arg Gin 
245 250 255 

His Ala Arg Asp Gin Tyr Glu Glu Phe Ala Glu Lys Lys Lys Asp Leu 
260 265 270 

Val Ala Arg Ala Arg Thr Gin Arg Glu Trp Ser Ser His Gly Val Arg 
275 280 285 

Asn Ala lie Lys Arg Ala Pro Asp Asn Asp Lys Leu Arg Lys Lys Ala 
290 295 300 

Ala Ala Glu Ser Ser Glu Lys Gin Ala Gin Lys Val Arg Gin Met Glu 
305 310 315 320 

Ser Arg He Ala Arg Leu Glu Glu Val Glu Glu Pro Arg Lys Glu Trp 
325 330 335 

Lys Leu Gin Phe Ser Val Gly Lys Ala Ser Arg Ser Ser Ser Val Val 
340 345 350 

Ser Thr Leu Asn Asp Ala Ser Phe Thr Gin Gly Asp Phe Thr Leu Gly 
355 360 365 

Pro Val Ser He Gin Val Asn Ala Gly Asp Arg He Gly He Thr Gly 
370 375 380 

Pro Asn Gly Ala Gly Lys Ser Thr Leu Leu Arg Gly Leu Leu Gly Asn 
385 390 395 400 

Gin Glu Pro Thr Ser Gly Thr Ala Thr Met Gly Thr Ser Val Ala He 
405 410 415 

Gly Glu He Asp Gin Ala Arg Ala Leu Leu Asp Pro Gin Leu Pro Leu 
420 425 430 

He Ser Ala Phe Glu Lys His Val Pro Asp Leu Pro He Ser Glu Val 
435 440 445 

Arg Thr Leu Leu Ala Lys Phe Gly Leu Asn Asp Asn His Val Glu Arg 
450 455 460 

Asp Val Glu Lys Leu Ser Pro Gly Glu Arg Thr Arg Ala Gly Leu Ala 
465 470 475 480 

Leu Leu Gin Val Arg Gly Val Asn Val Leu Val Leu Asp Glu Pro Thr 
485 490 495 

Asn His Leu Asp Leu Glu Ala He Glu Gin Leu Glu Gin Ala Leu Ala 
500 505 510 

Ser Tyr Asp Gly Val Leu Leu Leu Val Thr His Asp Arg Arg Met Leu 
515 520 525 
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Asp Ala Val Gin Thr Asn Arg Arg Trp His Val Glu Ala Gly Glu Val 
530 535 540 

Arg Glu Leu 
545 



<210> 87 
<211> 981 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> RXA01185 

<400> 87 

tcagctggta gcgtcgcatg tattartggt gcttttcact aatagcaatg cactaacgca 60 

catagccgcc gacacgtgaa tcgaaagaag ttcatctccg atg act gat cct gaa 115 

Met Thr Asp Pro Glu 

1 5 

aac teg caa gga acc cca cag att tgt ccg act gat ccg act acg caa 163 

Asn Ser Gin Gly Thr Pro Gin He Cys Pro Thr Asp Pro Thr Thr Gin 

10 15 20 

gca tta gca gtt egg ggc tta acc aag tec tat ggt gat gca aca gta 
Ala Leu Ala Val Arg Gly Leu Thr Lys Ser Tyr Gly Asp Ala Thr Val 
25 30 35 

gtg aac aat ate aat ctg gac ate ccc aaa gga gec att tac ggc ate 
Val Asn Asn He Asn Leu Asp He Pro Lys Gly Ala He Tyr Gly He 
40 45 50 

gtt gga cct aat ggt gca ggt aaa acc acc atg ctg tec atg gca acg 
Val Gly Pro Asn Gly Ala Gly Lys Thr Thr Met Leu Ser Met Ala Thr 
55 60 65 

ggt tta ctg agg ccg aat aaa ggc acc gcg tgg att teg ggt ttc aat 355 
Gly Leu Leu Arg Pro Asn Lys Gly Thr Ala Trp He Ser Gly Phe Asn 
70 75 80 85 

gtg tgg gaa gag cca aac gat gca aaa cga age atg gga ttg ttg gca 403 
Val Trp Glu Glu Pro Asn Asp Ala Lys Arg Ser Met Gly Leu Leu Ala 
90 95 100 

gat ggc ttg ccc ate ttt gat cgc ttg act ggc aaa gaa ctg etc aca 451 
Asp Gly Leu Pro He Phe Asp Arg Leu Thr Gly Lys Glu Leu Leu Thr 
105 110 115 



tat gtc ggg gca ttg cgt gag ttg gat gaa ggc att gtt gat caa cgt 
Tyr Val Gly Ala Leu Arg Glu Leu Asp Glu Gly He Val Asp Gin Arg 
120 125 130 



211 



259 



307 



499 



agt gag gaa ttg ctg gag gec etc ggg ctt aaa gaa gca gcg ggc aag 547 
Ser Glu Glu Leu Leu Glu Ala Leu Gly Leu Lys Glu Ala Ala Gly Lys 
135 140 145 
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ate aga acg agg ate ggg ctg agt aaa tgactaaaac acttctgaaa 
lie Arg Thr Arg lie Gly Leu Ser Lys 
280 285 



643 



691 



aga gtc gtc gac tat tec gee ggc atg acg aag aag att ctt ttg gee 595 
Arg Val Val Asp Tyr Ser Ala Gly Met Thr Lys Lys lie Leu Leu Ala 
150 155 160 165 

cag gec etc att cac aat ccg aaa gtg etc ate ctt gat gaa cct ttg 
Gin Ala Leu He His Asn Pro Lys Val Leu He Leu Asp Glu Pro Leu 
170 175 180 

gaa gcg gtt gat ccg gtg tct ggt cgt ttg att cag cag att ttg aag 
Glu Ala Val Asp Pro Val Ser Gly Arg Leu He Gin Gin He Leu Lys 
185 190 195 

aac ttt gcg caa acg ggt gga acc gtc gtt ttg agt teg cat gtc atg 739 
Asn Phe Ala Gin Thr Gly Gly Thr Val Val Leu Ser Ser His Val Met 
200 205 210 

gaa ttg gtt gag ggg ttg tgc gat cac gtt gee ate ate aac agg gga 787 
Glu Leu Val Glu Gly Leu Cys Asp His Val Ala He He Asn Arg Gly 
215 220 225 

gtg gtg gag att gec gga cat gtg aat gag gtt cgt egg ggc aga tct 835 
Val Val Glu He Ala Gly His Val Asn Glu Val Arg Arg Gly Arg Ser 
230 235 240 245 

tac egg atg tct teg tta atg egg ttg aag gcg ctg etc ttc aag agg 883 
Tyr Arg Met Ser Ser Leu Met Arg Leu Lys Ala Leu Leu Phe Lys Arg 
250 255 260 

ggt cac tat ctt ggt tgg gtg cgt ccg aag gec ata gcg aag gec aaa 931 
Gly His Tyr Leu Gly Trp Val Arg Pro Lys Ala He Ala Lys Ala Lys 
265 270 275 



eta 



978 



981 



<210> 88 
<211> 286 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Met Thr Asp Pro Glu Asn Ser Gin Gly Thr Pro Gin He Cys Pro Thr 
15 10 15 

Asp Pro Thr Thr Gin Ala Leu Ala Val Arg Gly Leu Thr Lys Ser Tyr 
20 25 30 

Gly Asp Ala Thr Val Val Asn Asn He Asn Leu Asp He Pro Lys Gly 
35 40 45 

Ala He Tyr Gly He Val Gly Pro Asn Gly Ala Gly Lys Thr Thr Met 
50 55 60 

Leu Ser Met Ala Thr Gly Leu Leu Arg Pro Asn Lys Gly Thr Ala Trp 
65 70 75 80 



lie Ser Gly Phe Asn Val Trp Glu Glu Pro Asn Asp Ala Lys Arg Ser 
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85 90 95 

Met Gly Leu Leu Ala Asp Gly Leu Pro lie Phe Asp Arg Leu Thr Gly 
100 105 110 

Lys Glu Leu Leu Thr Tyr Val Gly Ala Leu Arg Glu Leu Asp Glu Gly 
115 120 125 

lie Val Asp Gin Arg Ser Glu Glu Leu Leu Glu Ala Leu Gly Leu Lys 
130 135 140 

Glu Ala AH Gly Lys Arg Val Val Asp Tyr Ser Ala Gly Met Thr Lys 
145 150 155 160 

Lys lie Leu Leu Ala Gin Ala Leu lie His Asn Pro Lys Val Leu lie 
165 170 175 

Leu Asp Glu Pro Leu Glu Ala Val Asp Pro Val Ser Gly Arg Leu lie 
180 185 190 

Gin Gin lie Leu Lys Asn Phe Ala Gin Thr Gly Gly Thr Val Val Leu 
195 200 205 

Ser Ser His Val Met Glu Leu Val Glu Gly Leu Cys Asp His Val Ala 
210 215 220 

He He Asn Arg Gly Val Val Glu He Ala Gly His Val Asn Glu Val 
225 230 235 240 

Arg Arg Gly Arg Ser Tyr Arg Met Ser Ser Leu Met Arg Leu Lys Ala 
245 250 255 

Leu Leu Phe Lys Arg Gly His Tyr Leu Gly Trp Val Arg Pro Lys Ala 
260 265 270 

He Ala Lys Ala Lys He Arg Thr Arg He Gly Leu Ser Lys 
275 280 285 



<210> 89 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1180) 
<223> RXN00412 

<400> 89 

cttttgacga acaccacgtc gcgtacgctt cctcggggcg ttaaactatt tgtcttcoag 60 

cttttgtccc ccgacttttg tacgaatcga ggacaccgtc gtg tea cac acc gcg 115 

Val Ser His Thr Ala 
1 5 



tec aca ccg acg cca gag gaa tac tec gcg cag caa ccc age acc cag 163 
Ser Thr Pro Thr Pro Glu Glu Tyr Ser Ala Gin Gin Pro Ser Thr Gin 
10 15 20 



ggc act cgc gtt gag ttc cgc ggc ata acc aaa gtc ttt age aac aat 



211 
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Gly Thr Arg Val Glu Phe Arg Gly He Thr Lys Val Phe Ser Asn Asn 
25 30 35 

aaa tct get aaa acc acc gcg ctt gat aat gtc act etc acc gta gaa 259 
Lys Ser Ala Lys Thr Thr Ala Leu Asp Asn Val Thr Leu Thr Val Glu 
40 45 50 

ccc ggt gag gta ate ggc ate ate ggt tac tct ggc gee ggc aag tec 307 
Pro Gly Glu Val He Gly He He Gly Tyr Ser Gly Ala Gly Lys Ser 
55 60 65 

act ctt gtc cgc etc ate aat ggc ctt gac tec ccc acg age ggt teg 355 
Thr Leu Val Arg Leu He Asn Gly Leu Asp Ser Pro Thr Ser Gly Ser 
70 75 80 85 

ttg ctg etc aac ggc acc gac ate gtc gga atg ccc gag tct aag ctg 403 
Leu Leu Leu Asn Gly Thr Asp He Val Gly Met Pro Glu Ser Lys Leu 
90 95 100 

cgt aaa ctg cgc agt aat ate gge atg att ttc cag cag ttc aac ctg 451 
Arg Lys Leu Arg Ser Asn He Gly Met He Phe Gin Gin Phe Asn Leu 
105 110 115 

ttc cag teg cgt act gcg get gga aat gtg gag tac ccg ctg gaa gtt 499 
Phe Gin Ser Arg Thr Ala Ala Gly Asn Val Glu Tyr Pro Leu Glu Val 
120 125 130 

gee aag atg gac aag gca get cgt aaa get cgc gtg caa gaa atg etc 547 
Ala Lys Met Asp Lys Ala Ala Arg Lys Ala Arg Val Gin Glu Met Leu 
135 140 145 

gag ttc gtc ggc ctg ggc gac aaa ggc aaa aac tac ccc gag cag ctg 595 
Glu Phe Val Gly Leu Gly Asp Lys Gly Lys Asn Tyr Pro Glu Gin Leu 
150 155 160 165 

teg ggc ggc cag aag cag cgc gtc ggc att gee cgt gca ctg gec acc 643 
Ser Gly Gly Gin Lys Gin Arg Val Gly He Ala Arg Ala Leu Ala Thr 
170 175 180 

aat cca acg ctt ttg ctt gee gac gaa gee acc tec get ttg gac cca 691 
Asn Pro Thr Leu Leu Leu Ala Asp Glu Ala Thr Ser Ala Leu Asp Pro 
185 190 195 

gaa acc acc cat gaa gtt ctg gag ctg ctg cgc aag gta aac cgc gaa 739 
Glu Thr Thr His Glu Val Leu Glu Leu Leu Arg Lys Val Asn Arg Glu 
200 205 210 

ctg ggc ate acc ate gtt gtg ate acc cac gaa atg gaa gtt gtg cgt 787 
Leu Gly He Thr He Val Val He Thr His Glu Met Glu Val Val Arg 
215 220 225 

tec ate gca gac aag gtt get gtg atg gaa tec ggc aaa gtt gtg gaa 835 
Ser He Ala Asp Lys Val Ala Val Met Glu Ser Gly Lys Val Val Glu 
230 235 240 245 

tac ggc age gtc tac gag gtg ttc tec aat cca caa aca cag gtt get 883 
Tyr Gly Ser Val Tyr Glu Val Phe Ser Asn Pro Gin Thr Gin Val Ala 
250 255 260 



caa aag ttc gtg gec acc gcg ctg cgt aac acc cca gac caa gtg gaa 931 
Gin Lys Phe Val Ala Thr Ala Leu Arg Asn Thr Pro Asp Gin Val Glu 
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265 270 275 

teg gaa gat ctg ctt age cat gag gga cgt ctg ttc acc att gat ctg 
Ser Glu Asp Leu Leu Ser His Glu Gly Arg Leu Phe Thr He Asp Leu 
280 285 290 

act gaa acg tec ggc ttc ttt gca gca acc get cgt get gee gaa caa 
Thr Glu Thr Ser Gly Phe Phe Ala Ala Thr Ala Arg Ala Ala Glu Gin 
295 300 305 

ggt get ttt gtc aac ate gtt cac ggt ggc gtg acc acc ttg caa cgc 
G.y Ala Phe Val Asn He Val His Gly Gly Val Thr Thr Leu Gin Arg 
310 315 320 325 

caa tea ttt ggc aaa atg act gtt cga etc acc ggc aac acc get gcg 1123 
Gin Ser Phe Gly Lys Met Thr Val Arg Leu Thr Gly Asn Thr Ala Ala 
330 335 340 

att gaa gag ttc tat caa acc ttg acc aag acc acg acc ate aag gag 1171 
He Glu Glu Phe Tyr Gin Thr Leu Thr Lys Thr Thr Thr He Lys Glu 
345 350 355 



ate acc cga tgaacgagat gatcctcgca get 
He Thr Arg 
360 



979 



1027 



1075 



1203 



<210> 90 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 90 

Val Ser His Thr Ala 
1 5 

Gin Pro Ser Thr Gin 
20 

Val Phe Ser Asn Asn 
35 

Thr Leu Thr Val Glu 
50 

Gly Ala Gly Lys Ser 
65 

Pro Thr Ser Gly Ser 
85 

Pro Glu Ser Lys Leu 
100 

Gin Gin Phe Asn Leu 
115 

Tyr Pro Leu Glu Val 
130 

Val Gin Glu Met Leu 



Ser Thr Pro Thr Pro 
10 

Gly Thr Arg Val Glu 
25 

Lys Ser Ala Lys Thr 
40 

Pro Gly Glu Val He 
55 

Thr Leu Val Arg Leu 
70 

Leu Leu Leu Asn Gly 
90 

Arg Lys Leu Arg Ser 
105 

Phe Gin Ser Arg Thr 
120 

Ala Lys Met Asp Lys 
135 

Glu Phe Val Gly Leu 



Glu Glu Tyr Ser Ala Gin 
15 

Phe Arg Gly He Thr Lys 
30 

Thr Ala Leu Asp Asn Val 
45 

Gly He He Gly Tyr Ser 
60 

He Asn Gly Leu Asp Ser 
75 80 

Thr Asp He Val Gly Met 

95 

Asn He Gly Met He Phe 
110 

Ala Ala Gly Asn Val Glu 
125 

Ala Ala Arg Lys Ala Arg 
140 

Gly Asp Lys Gly Lys Asn 
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145 



150 155 160 



Tyr Pro Glu Gin Leu Ser Gly Gly Gin Lys Gin Arg Val Gly He Ala 
165 170 175 

Arg Ala Leu Ala Thr Asn Pro Thr Leu Leu Leu Ala Asp Glu Ala Thr 
180 185 190 

Ser Ala Leu Asp Pro Glu Thr Thr His Glu Val Leu Glu Leu Leu Arg 
195 200 205 

Lys Val Asn Arg Glu Leu Gly He Thr He Val Val He Thr His Glu 
210 215 220 

Met Glu Val Val Arg Ser He Ala Asp Lys Val Ala Val Met Glu Ser 
225 230 235 240 

Gly Lys Val Val Glu Tyr Gly Ser Val Tyr Glu Val Phe Ser Asn Pro 
245 250 255 

Gin Thr Gin Val Ala Gin Lys Phe Val Ala Thr Ala Leu Arg Asn Thr 
260 265 270 

Pro Asp Gin Val Glu Ser Glu Asp Leu Leu Ser His Glu Gly Arg Leu 
275 280 285 

Phe Thr He Asp Leu Thr Glu Thr Ser Gly Phe Phe Ala Ala Thr Ala 
290 295 300 

Arc Ala Ala Glu Gin Gly Ala Phe Val Asn He Val His Gly Gly Val 
305 310 315 320 

Thr Thr Leu Gin Arg Gin Ser Phe Gly Lys Met Thr Val Arg Leu Thr 
325 330 335 

Gly Asn Thr Ala Ala He Glu Glu Phe Tyr Gin Thr Leu Thr Lys Thr 
340 345 350 

Thr Thr He Lys Glu He Thr Arg 
355 360 



<210> 91 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1180) 

<223> FRXA00412 

<400> 91 

cttttgacga acaccacgtc gcgtacgctt cctcggggcg ttaaactatt tgtcttccag 60 

cttttgtccc ccgacttttg tacgaatcga ggacaccgtc gtg tea cac acc gcg 115 

Val Ser His Thr Ala 
1 5 

tec aca ccg acg cca gag gaa tac tec gcg cag caa ccc age acc cag 163 
Ser Thr Pro Thr Pro Glu Glu Tyr Ser Ala Gin Gin Pro Ser Thr Gin 
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10 15 20 

ggc act cgc gtt gag ttc cgc ggc ata acc aaa gtc ttt age aac aat 
Gly Thr Arg Val Glu Phe Arg Gly lie Thr Lys Val Phe Ser Asn Asn 
25 30 35 

aaa tct get aaa acc acc gcg ctt gat aat gtc act etc acc gta gaa 
Lys Ser Ala Lys Thr Thr Ala Leu Asp Asn Val Thr Leu Thr Val Glu 
40 45 50 

ccc ggt gag gta ate ggc ate ate ggt tac tct ggc gec ggc aag tec 
Pro Gly Glu Val He Gly He He Gly Tyr Ser Gly A '.a Gly Lys Ser 
55 60 65 

act ctt gtc cgc etc ate aat ggc ctt gac tec ccc acg age ggt teg 
Thr Leu Val Arg Leu He Asn Gly Leu Asp Ser Pro Thr Ser Gly Ser 
70 75 80 85 

ttg ctg etc aac ggc acc gac ate gtc gga atg ccc gag tct aag ctg 
Leu Leu Leu Asn Gly Thr Asp He Val Gly Met Pro Glu Ser Lys Leu 
90 95 100 

cgt aaa ctg cgc agt aat ate ggc atg att ttc cag cag ttc aac ctg 
Arg Lys Leu Arg Ser Asn He Gly Met He Phe Gin Gin Phe Asn Leu 
105 HO 115 

ttc cag teg cgt act gcg get gga aat gtg gag tac ccg ctg gaa gtt 
Phe Gin Ser Arg Thr Ala Ala Gly Asn Val Glu Tyr Pro Leu Glu Val 
120 125 130 

gee aag atg gac aag gca get cgt aaa get cgc gtg caa gaa atg etc 
Ala Lys Met Asp Lys Ala Ala Arg Lys Ala Arg Val Gin Glu Met Leu 
135 140 145 

gag ttc gtc ggc ctg ggc gac aaa ggc aaa aac tac ccc gag cag ctg 
Glu Phe Val Gly Leu Gly Asp Lys Gly Lys Asn Tyr Pro Glu Gin Leu 
150 155 160 165 

teg ggc ggc cag aag cag cgc gtc ggc att gee cgt gca ctg gee acc 
Ser Gly Gly Gin Lys Gin Arg Val Gly He Ala Arg Ala Leu Ala Thr 
170 175 180 

aat cca acg ctt ttg ctt gec gac gaa gec acc tec get ttg gac cca 
Asn Pro Thr Leu Leu Leu Ala Asp Glu Ala Thr Ser Ala Leu Asp Pro 
185 190 195 

gaa acc acc cat gaa gtt ctg gag ctg ctg cgc aag gta aac cgc gaa 
Glu Thr Thr His Glu Val Leu Glu Leu Leu Arg Lys Val Asn Arg Glu 
200 205 210 

ctg ggc ate acc ate gtt gtg ate acc cac gaa atg gaa gtt gtg cgt 
Leu Gly He Thr He Val Val He Thr His Glu Met Glu Val Val Arg 
215 220 225 

tec ate gca gac aag gtt get gtg atg gaa tec ggc aaa gtt gtg gaa 
Ser He Ala Asp Lys Val Ala Val Met Glu Ser Gly Lys Val Val Glu 
230 235 240 245 

tac ggc age gtc tac gag gtg ttc tec aat cca caa aca cag gtt get 
Tyr Gly Ser Val Tyr Glu Val Phe Ser Asn Pro Gin Thr Gin Val Ala 
250 255 260 



211 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 
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1075 



caa aag ttc gtg gcc acc gcg ctg cgt aac acc cca gac caa gtg gaa 931 
Gin Lys Phe Val Ala Thr Ala Leu Arg Asn Thr Pro Asp Gin Val Glu 
265 270 275 

teg gaa gat ctg ctt age cat gag gga cgt ctg ttc acc att gat ctg 97 9 
Ser Glu Asp Leu Leu Ser His Glu Gly Arg Leu Phe Thr lie Asp Leu 
280 285 290 

act gaa acg tec ggc ttc ttt gca gca acc get cgt get gcc gaa caa 1027 
Thr Glu Thr Ser Gly Phe Phe Ala Ala Thr Ala Arg Ala Ala Glu Gin 
295 300 305 

ggt get ttt gtc aac ate gtt cac ggt ggc gtg acc acc ttg caa cgc 
Gly Ala Phe Val Asn lie Val His Gly Gly Val Thr Thr Leu Gin Arg 
310 315 320 325 

caa tea ttt ggc aaa atg act gtt cga etc acc ggc aac acc get gcg 1123 
Gin Ser Phe Gly Lys Met Thr Val Arg Leu Thr Gly Asn Thr Ala Ala 
330 335 340 

att gaa gag ttc tat caa acc ttg acc aag acc acg acc ate aag gag 1171 
He Glu Glu Phe Tyr Gin Thr Leu Thr Lys Thr Thr Thr He Lys Glu 
345 350 355 

ate acc cga tgaacgagat gatcctcgca get 1203 
He Thr Arg 
360 



<210> 92 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 92 
Val Ser His Thr 
1 

Gin Pro Ser Thr 
20 

Val Phe Ser Asn 

35 

Thr Leu Thr Val 
50 

Gly Ala Gly Lys 
65 

Pro Thr Ser Gly 



Pro Glu Ser Lys 
100 

Gin Gin Phe Asn 
115 

Tyr Pro Leu Glu 



Ala Ser Thr Pro 
5 

Gin Gly Thr Arg 



Asn Lys Ser Ala 

40 

Glu Pro Gly Glu 
55 

Ser Thr Leu Val 
70 

Ser Leu Leu Leu 
85 

Leu Arg Lys Leu 



Leu Phe Gin Ser 
120 

Val Ala Lys Met 



Thr Pro Glu Glu 
10 

Val Glu Phe Arg 
25 

Lys Thr Thr Ala 



Val He Gly He 
60 

Arg Leu He Asn 
75 

Asn Gly Thr Asp 

90 

Arg Ser Asn He 
105 

Arg Thr Ala Ala 



Asp Lys Ala Ala 



Tyr Ser Ala Gin 
15 

Gly He Thr Lys 
30 

Leu Asp Asn Val 
45 

He Gly Tyr Ser 



Gly Leu Asp Ser 
80 

He Val Gly Met 
95 

Gly Met He Phe 
110 

Gly Asn Val Glu 
125 

Arg Lys Ala Arg 
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130 135 140 

Val Gin Glu Met Leu Glu Phe Val Gly Leu Gly Asp Lys Gly Lys Asn 
145 150 155 160 

Tyr Pro Glu Gin Leu Ser Gly Gly Gin Lys Gin Arg Val Gly lie Ala 
165 170 175 

Arg Ala Leu Ala Thr Asn Pro Thr Leu Leu Leu Ala Asp Glu Ala Thr 
180 185 190 

Ser Ala Leu Asp Pro Glu Thr Thr His Glu Val Leu Glu Leu Leu Arg 
195 200 205 

Lys Val Asn Arg Glu Leu Gly lie Thr lie Val Val lie Thr His Glu 
210 215 220 

Met Glu Val Val Arg Ser lie Ala Asp Lys Val Ala Val Met Glu Ser 
225 230 235 240 

Gly Lys Val Val Glu Tyr Gly Ser Val Tyr Glu Val Phe Ser Asn Pro 
245 250 255 

Gin Thr Gin Val Ala Gin Lys Phe Val Ala Thr Ala Leu Arg Asn Thr 
260 265 270 

Pro Asp Gin Val Glu Ser Glu Asp Leu Leu Ser His Glu Gly Arg Leu 
275 280 285 

Phe Thr lie Asp Leu Thr Glu Thr Ser Gly Phe Phe Ala Ala Thr Ala 
290 295 300 

Arg Ala Ala Glu Gin Gly Ala Phe Val Asn lie Val His Gly Gly Val 
305 310 315 320 

Thr Thr Leu Gin Arg Gin Ser Phe Gly Lys Met Thr Val Arg Leu Thr 
325 330 335 

Gly Asn Thr Ala Ala lie Glu Glu Phe Tyr Gin Thr Leu Thr Lys Thr 
340 345 350 

Thr Thr lie Lys Glu lie Thr Arg 
355 360 



<210> 93 
<211> 2340 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2317) 
<223> RXN02925 

<400> 93 

aaaccgtcca ccgggcaatt gaggagaccg gctacaccgt cttgtcctga tcgattcacc 60 

catcatctcg accccgaccg ggttgagcgg aaggaacctc atg age act ccc cac 115 

Met Ser Thr Pro His 
1 5 
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cac cac ggt gat cac ccc get ccg gaa aca gac cac acc cac cac ccg 163 
His His Gly Asp His Pro Ala Pro Glu Thr Asp His Thr His His Pro 
10 15 20 

aat cat gec ggt cac gag cac cat gcg gat gec gec acc cac ggc cag 211 
Asn His Ala Gly His Glu His His Ala Asp Ala Ala Thr His Gly Gin 
25 30 35 

gec atg ccg cac gat cat ccg cat tec act gtc gat gaa gaa cat cag 259 
Ala Met Pro His Asp His Pro His Ser Thr Val Asp Glu Glu His Gin 
40 45 50 

gtc cac agt cac ggt gaa cac gec ggc cac age gec gcg atg ttc egg 
Val His Ser His Gly Glu His Ala Gly His Ser Ala Ala Met Phe Arg 
55 60 65 

gac cgc ttc tgg tgg teg ctg ate ctg teg gtt ccg gtg gtg ttc ttc 
Asp Arg Phe Trp Trp Ser Leu lie Leu Ser Val Pro Val Val Phe Phe 
70 75 80 85 

age ccg atg ttc gee gac ctg ctg gga tat aat att ccg gag att ccg 
Ser Pro Met Phe Ala Asp Leu Leu Gly Tyr Asn lie Pro Glu lie Pro 
90 95 100 

gga gec tac tgg att cct ccg gtc ctg ggc acg ate ate ttc etc tac 
Gly Ala Tyr Trp lie Pro Pro Val Leu Gly Thr He He Phe Leu Tyr 
105 110 115 

ggc ggc acc ccc ttc etc aag ggc gca atg acc gag ctg aaa tec cgc 
Gly Gly Thr Pro Phe Leu Lys Gly Ala Met Thr Glu Leu Lys Ser Arg 
120 125 130 

caa ccg ggc atg atg etc ctg ate gee atg gcg ate acc gtg gcg ttt 547 
Gin Pro Gly Met Met Leu Leu He Ala Met Ala He Thr Val Ala Phe 
135 140 145 

ate gec tec tgg gtc acc acc ctg ggg ctg ggc ggg ttc cac eta gat 595 
He Ala Ser Trp Val Thr Thr Leu Gly Leu Gly Gly Phe His Leu Asp 
150 155 160 165 

ttc tgg tgg gaa ctg gee ctg ctg gtg acc ate atg ctg ttg ggc cac 
Phe Trp Trp Glu Leu Ala Leu Leu Val Thr He Met Leu Leu Gly His 
170 175 180 

tgg ctg gag atg cgc get ctt ggt gca gec tec tec gcg ctt gac gcg 
Trp Leu Glu Met Arg Ala Leu Gly Ala Ala Ser Ser Ala Leu Asp Ala 
185 190 195 

ctg gca gcg etc ctg ccc gat gag gee gag aag gtc gtc gac ggg acc 
Leu Ala Ala Leu Leu Pro Asp Glu Ala Glu Lys Val Val Asp Gly Thr 
200 205 210 

acc cgc acc gta gcg ate tea gag ctg gee gtc gac gat gtc gtg ctg 787 
Thr Arg Thr Val Ala He Ser Glu Leu Ala Val Asp Asp Val Val Leu 
215 220 225 



307 



355 



403 



451 



499 



643 



691 



739 



gtc cga gca ggt gee cgc gtc ccg gec gac ggg acc ate ate gac gga 
Val Arg Ala Gly Ala Arg Val Pro Ala Asp Gly Thr He He Asp Gly 
230 235 240 245 



835 
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gcg gcc gaa ttc gat gag gcc atg ate acc ggc gaa tec cga ccc gtc 883 
Ala Ala Glu Phe Asp Glu Ala Met lie Thr Gly Glu Ser Arg Pro Val 
250 255 260 

tac egg gat acc ggt gag acc gtg gtg gcc ggc acc gtg gcc acc gac 931 
Tyr Arg Asp Thr Gly Glu Thr Val Val Ala Gly Thr Val Ala Thr Asp 
265 270 275 

aac acc gtc cgt ate egg gtg gag gcc acc ggt ggg gac acc gcc ctg 979 
Asn Thr Val Arg lie Arg Val Glu Ala Thr Gly Gly Asp Thr Ala Leu 
280 285 290 

gca ggc ate cag cgc atg gtc gcc gac gcc cag gcc tec tec tec egg 1027 
Ala Gly He Gin Arg Met Val Ala Asp Ala Gin Ala Ser Ser Ser Arg 
295 300 305 

gcc cag gcc ctg gcc gat cga gcc gca gcc tta ctg ttc tgg ttc gcc 1075 
Ala Gin Ala Leu Ala Asp Arg Ala Ala Ala Leu Leu Phe Trp Phe Ala 
310 315 320 325 

ctg ate acg gcc ctg ate acc gcc gtg gtc tgg acc ate ate ggc age 1123 
Leu He Thr Ala Leu He Thr Ala Val Val Trp Thr He lie Gly Ser 
330 335 340 

ccc gac gat gcc gtg gtc cgc gcg gtg acc gtg ctg ate ate gcc tgc 1171 
Pro Asp Asp Ala Val Val Arg Ala Val Thr Val Leu He He Ala Cys 
345 350 355 

ccg cac gcc ctg ggc ctg gcc ate ccg ctg gtc ate gcg ate tec tec 1219 
Pro His Ala Leu Gly Leu Ala He Pro Leu Val He Ala He Ser Ser 
360 365 370 

gag cgc gcc gcg aaa tec ggg gtg etc ate aag gac cgc atg gca etc 1267 
Glu Arg Ala Ala Lys Ser Gly Val Leu He Lys Asp Arg Met Ala Leu 
375 380 385 

gag cac atg cgc acc ate gac gtc gtc ttg ttc gat aag acc ggc acc 1315 
Glu His Met Arg Thr He Asp Val Val Leu Phe Asp Lys Thr Gly Thr 
390 395 400 405 

ctg acc gaa ggc gca cac gcc gtc acc ggc gtg get ccg gcc acg ggt 1363 
Leu Thr Glu Gly Ala His Ala Val Thr Gly Val Ala Pro Ala Thr Gly 
410 415 420 

ate gcc gag ggt gag ctg ctg gcc ctg gcc gcc gcc get gag gcc gat 1411 
He Ala Glu Gly Glu Leu Leu Ala Leu Ala Ala Ala Ala Glu Ala Asp 
425 430 435 

agt gag cac ccc gtg gcc cgc gcg ate gtg act gcc gcg gcc gca cac 1459 
Ser Glu His Pro Val Ala Arg Ala He Val Thr Ala Ala Ala Ala His 
440 445 450 

ccg gag gcc teg cag cgt cag ctg cgc gca acc ggt ttc acc gcc gcc 1507 
Pro Glu Ala Ser Gin Arg Gin Leu Arg Ala Thr Gly Phe Thr Ala Ala 
455 460 465 

tec ggc cgc ggg ate egg gcc acc gtc gac ggt gcc gaa ate etc gtg 1555 
Ser Gly Arg Gly He Arg Ala Thr Val Asp Gly Ala Glu He Leu Val 
470 475 480 485 



ggc ggg ccg aac atg eta cgc gag ttc aat ctg acc acc ccg ggt gag 



1603 



BGI-131CP 



- 131 - 



Gly Gly Pro Asn Met Leu Arg Glu Phe Asn Leu Thr Thr Pro Gly Glu 
490 495 500 

etc gec gac ate ace ggt tec tgg gca cag cga ggt gec gga gtg eta 1651 
Leu Ala Asp lie Thr Gly Ser Trp Ala Gin Arg Gly Ala Gly Val Leu 
505 510 515 



cat gtc gtc cgc gac ggt gag ate ate ggt gcg gtg gca gtg gag gac 
His Val Val Arg Asp Gly Glu lie lie Gly Ala Val Ala Val Glu Asp 
520 525 530 



teg atg ate gag etc tec cat gec age tac cgc aag atg gtc cag aac 
Ser Met lie Glu Leu Ser His Ala Ser Tyr Arg Lys Met Val Gin Asn 
650 655 660 



ate ttg atg tec ctg tec acg ate ate gtc gee etc aac gec cag ctg 
lie Leu Met Ser Leu Ser Thr lie lie Val Ala Leu Asn Ala Gin Leu 
695 700 705 



1699 



aaa ate cgc ccc gaa tec cgc gcg gcg gta cgc gec ctg cag gee cgc 1747 
Lys lie Arg Pro Glu Ser Arg Ala Ala Val Arg Ala Leu Gin Ala Arg 
535 540 545 

ggg gtg aag gtg gcg atg ate ace ggt gac gee ace cag gtc gee cag 1795 
Gly Val Lys Val Ala Met lie Thr Gly Asp Ala Thr Gin Val Ala Gin 
550 555 560 565 

gca gtg ggc aag gat ctg ggg ate gat gag gtc ttc gee gag gtt ctg 1843 
Ala Val Gly Lys Asp Leu Gly lie Asp Glu Val Phe Ala Glu Val Leu 
570 575 580 

ccg cag gac aag gac acc aag gtc ace cag ctg cag gag cgc ggt ctg 
Pro Gin Asp Lys Asp Thr Lys Val Thr Gin Leu Gin Glu Arg Gly Leu 
585 590 595 

age gtg gee atg gtc ggc gac ggt gtc aat gac gec ccg gee ctg gec 
Ser Val Ala Met Val Gly Asp Gly Val Asn Asp Ala Pro Ala Leu Ala 
600 605 610 

egg gec gag gtc ggt att gcg att ggc gcg ggt aca gat gtg gcg atg 
Arg Ala Glu Val Gly lie Ala lie Gly Ala Gly Thr Asp Val Ala Met 
615 620 625 

gag tec gee ggg gtg gtc ctg gee agt gat gat ccc egg gec gtg ctg 2035 
Glu Ser Ala Gly Val Val Leu Ala Ser Asp Asp Pro Arg Ala Val Leu 
630 635 640 645 



1891 



1939 



1987 



2083 



ctg gtc tgg gcg acc ggg tac aac ate gtg gec gtt ccg ctg gee gee 2131 
Leu Val Trp Ala Thr Gly Tyr Asn lie Val Ala Val Pro Leu Ala Ala 
665 670 675 

ggt gtg etc gee cct ate ggt gtg ctg ctt ccc ccg gcg gcg gec gee 2179 
Gly Val Leu Ala Pro lie Gly Val Leu Leu Pro Pro Ala Ala Ala Ala 
680 685 690 



2227 



eta cgc egg ate gac ctg gac ccg get cac eta get ccg acc gac ggg 2275 
Leu Arg Arg lie Asp Leu Asp Pro Ala His Leu Ala Pro Thr Asp Gly 
710 715 720 725 



aag gag gag aag get get gtg age tct gca gee ccc gtc cgc 
Lys Glu Glu Lys Ala Ala Val Ser Ser Ala Ala Pro Val Arg 



2317 
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730 735 
tgactttcaa tgcttcatgg act 2340 

<210> 94 
<211> 739 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Met Ser Thr Pro His His His Gly Asp His Pro Ala Pro Glu Thr Asp 
1 5 10 15 

His Thr His His Pro Asn His Ala Gly His Glu His His Ala Asp Ala 

20 25 30 

Ala Thr His Gly Gin Ala Met Pro His Asp His Pro His Ser Thr Val 
35 40 45 

Asp Glu Glu His Gin Val His Ser His Gly Glu His Ala Gly His Ser 
50 55 60 

Ala Ala Met Phe Arg Asp Arg Phe Trp Trp Ser Leu He Leu Ser Val 
65 70 75 80 

Pro Val Val Phe Phe Ser Pro Met Phe Ala Asp Leu Leu Gly Tyr Asn 
85 90 95 

He Pro Glu lie Pro Gly Ala Tyr Trp He Pro Pro Val Leu Gly Thr 
100 105 110 

He He Phe Leu Tyr Gly Gly Thr Pro Phe Leu Lys Gly Ala Met Thr 
115 120 125 

Glu Leu Lys Ser Arg Gin Pro Gly Met Met Leu Leu He Ala Met Ala 
130 135 140 

He Thr Val Ala Phe He Ala Ser Trp Val Thr Thr Leu Gly Leu Gly 
145 150 155 160 

Gly Phe His Leu Asp Phe Trp Trp Glu Leu Ala Leu Leu Val Thr He 
165 170 175 

Met Leu Leu Gly His Trp Leu Glu Met Arg Ala Leu Gly Ala Ala Ser 
180 185 190 

Ser Ala Leu Asp Ala Leu Ala Ala Leu Leu Pro Asp Glu Ala Glu Lys 
195 200 205 

Val Val Asp Gly Thr Thr Arg Thr Val Ala He Ser Glu Leu Ala Val 
210 215 220 

Asp Asp Val Val Leu Val Arg Ala Gly Ala Arg Val Pro Ala Asp Gly 
225 230 235 240 

Thr He He Asp Gly Ala Ala Glu Phe Asp Glu Ala Met He Thr Gly 
245 250 255 

Glu Ser Arg Pro Val Tyr Arg Asp Thr Gly Glu Thr Val Val Ala Gly 
260 265 270 
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Thr Val Ala Thr 
275 

Gly Asp Thr Ala 
290 

Ala Ser Ser Ser 
305 

Leu Phe Trp Phe 



Thr lie lie Gly 

340 

Leu lie lie Ala 
355 

He Ala He Ser 

370 

Asp Arg Met Ala 
385 

Asp Lys Thr Gly 



Ala Pro Ala Thr 
420 

Ala Ala Glu Ala 
435 

Ala Ala Ala Ala 
450 

Gly Phe Thr Ala 
465 

Ala Glu He Leu 



Thr Thr Pro Gly 
500 

Gly Ala Gly Val 
515 

Val Ala Val Glu 
530 

Ala Leu Gin Ala 
545 

Thr Gin Val Ala 



Phe Ala Glu Val 
580 



Asp Asn Thr Val 
280 

Leu Ala Gly lie 
295 

Arg Ala Gin Ala 
310 

Ala Leu He Thr 
325 

Ser Pro Asp Asp 



Cys Pro His Ala 
360 

Ser Glu Arg Ala 
375 

Leu Glu His Met 
390 

Thr Leu Thr Glu 
405 

Gly He Ala Glu 



Asp Ser Glu His 
440 

His Pro Glu Ala 
455 

Ala Ser Gly Arg 
470 

Val Gly Gly Pro 
485 

Glu Leu Ala Asp 



Leu His Val Val 
520 

Asp Lys He Arg 
535 

Arg Gly Val Lys 
550 

Gin Ala Val Gly 
565 

Leu Pro Gin Asp 



Arg He Arg Val 



Gin Arg Met Val 
300 

Leu Ala Asp Arg 
315 

Ala Leu He Thr 
330 

Ala Val Val Arg 
345 

Leu Gly Leu Ala 



Ala Lys Ser Gly 
380 

Arg Thr He Asp 
395 

Gly Ala His Ala 
410 

Gly Glu Leu Leu 
425 

Pro Val Ala Arg 



Ser Gin Arg Gin 
460 

Gly He Arg Ala 
475 

Asn Met Leu Arg 
490 

He Thr Gly Ser 

505 

Arg Asp Gly Glu 



Pro Glu Ser Arg 
540 

Val Ala Met He 
555 

Lys Asp Leu Gly 
570 

Lys Asp Thr Lys 
585 



Glu Ala Thr Gly 
285 

Ala Asp Ala Gin 



Ala Ala Ala Leu 
320 

Ala Val Val Trp 
335 

Ala Val Thr Val 
350 

He Pro Leu Val 
365 

Val Leu He Lys 



Val Val Leu Phe 
400 

Val Thr Gly Val 
415 

Ala Leu Ala Ala 
430 

Ala He Val Thr 
445 

Leu Arg Ala Thr 



Thr Val Asp Gly 
480 

Glu Phe Asn Leu 
495 

Trp Ala Gin Arg 

510 

He He Gly Ala 
525 

Ala Ala Val Arg 



Thr Gly Asp Ala 
560 

He Asp Glu Val 
575 

Val Thr Gin Leu 
590 
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Gln Glu Arg Gly Leu Ser Val Ala Met Val Gly Asp Gly Val Asn Asp 
595 600 605 

Ala Pro Ala Leu Ala Arg Ala Glu Val Gly lie Ala lie Gly Ala Gly 
610 615 620 

Thr Asp Val Ala Met Glu Ser Ala Gly Val Val Leu Ala Ser Asp Asp 
625 630 635 640 

Pro Arg Ala Val Leu Ser Met lie Glu Leu Ser His Ala Ser Tyr Arg 
645 650 655 

Lys Met Val Gin Asn Leu Val Trp Ala Thr Gly Tyr Asn lie Val Ala 
660 665 670 

Val Pro Leu Ala Ala Gly Val Leu Ala Pro lie Gly Val Leu Leu Pro 
675 680 685 

Pro Ala Ala Ala Ala lie Leu Met Ser Leu Ser Thr lie lie Val Ala 
690 695 700 

Leu Asn Ala Gin Leu Leu Arg Arg lie Asp Leu Asp Pro Ala His Leu 
705 710 715 720 

Ala Pro Thr Asp Gly Lys Glu Glu Lys Ala Ala Val Ser Ser Ala Ala 
725 730 735 

Pro Val Arg 



<210> 95 
<211> 1308 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (50) . . (1285) 

<223> RXN00939 

<400> 95 

gaattccacc ctggacaaag atcatcccac cgtgtcgaag acgcccaggatg aca agg 58 

Met Thr Arg 
1 

caa aaa acc cag ccg ttc ctg gag aaa ttc teg aag tac tac acc ccc 106 
Gin Lys Thr Gin Pro Phe Leu Glu Lys Phe Ser Lys Tyr Tyr Thr Pro 
5 10 15 

ggc gtc atg ate gec gec ctg gec gtc ggc ctg ate acc ctg aac gtt 154 
Gly Val Met lie Ala Ala Leu Ala Val Gly Leu lie Thr Leu Asn Val 
20 25 30 35 

gaa ctg gec ctg acc ctg ctg gtc ate gec tgc ccg ggt gec ctg gtc 202 
Glu Leu Ala Leu Thr Leu Leu Val lie Ala Cys Pro Gly Ala Leu Val 
40 45 50 



ate teg ate ccg gtc teg ate gtc gee ggt ate ggc cgc tec gec aag 
He Ser He Pro Val Ser He Val Ala Gly He Gly Arg Ser Ala Lys 
55 60 65 



250 
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gac ggc gtc ctg ate aag ggc ggg gaa tac ctg gag acc tec gcg aag 298 
Asp Gly Val Leu He Lys Gly Gly Glu Tyr Leu Glu Thr Ser Ala Lys 
70 75 80 

gtc gac acc gta gtc gtc gac aag acc ggc acc ctg acc aac ggc cgc 
Val Asp Thr Val Val Val Asp Lys Thr Gly Thr Leu Thr Asn Gly Arg 
85 90 95 

ccc gag ctg acc aac gtc gac gtc ctt gac ccc gec tac teg gac gat 
Pro Glu Leu Thr Asn Val Asp Val Leu Asp Pro Ala Tyr Ser Asp Asp 
100 105 110 H5 

gag gtg etc acc ctg gec gec cgc gcg gaa acc gee tec gag cac ccc 
Glu Val Leu Thr Leu Ala Ala Arg Ala Glu Thr Ala Ser Glu His Pro 
120 125 130 

ctg gec gag gec ate ate cgc ggc gcg gag aac agg ggc ttg acc gtg 
Leu Ala Glu Ala He He Arg Gly Ala Glu Asn Arg Gly Leu Thr Val 
135 140 145 

gcg atg gta gaa aag gee gaa ccg gtc gee ggc cgc ggc ate cgc get 
Ala Met Val Glu Lys Ala Glu Pro Val Ala Gly Arg Gly He Arg Ala 
150 155 160 

gac gtg gac ggt gee acc gtg gec gtg ggc tea gec gac ctg etc gat 58 6 
Asp Val Asp Gly Ala Thr Val Ala Val Gly Ser Ala Asp Leu Leu Asp 
165 170 175 



cac acc ccg gat aac acc cgc att etc gag etc aac gaa cag ggc agg 
His Thr Pro Asp Asn Thr Arg He Leu Glu Leu Asn Glu Gin Gly Arg 
180 185 190 195 

acc gec atg tac gtc ggc ate aac ggc aag gee gtg ggc ate gtc get 
Thr Ala Met Tyr Val Gly He Asn Gly Lys Ala Val Gly He Val Ala 
200 205 210 

gtg gec gac acc ate cga gat gat gec ccg gec gcg ate agg tec ctg 
Val Ala Asp Thr He Arg Asp Asp Ala Pro Ala Ala He Arg Ser Leu 
215 220 225 

cac aat aag gga ate cgc gtg gtc atg gee acc ggt gat gee gaa cgc 
His Asn Lys Gly He Arg Val Val Met Ala Thr Gly Asp Ala Glu Arg 
230 235 240 

gtc gee cgc aac gtc gee gec gag etc ggt gtc gat gag gtg agg gca 
Val Ala Arg Asn Val Ala Ala Glu Leu Gly Val Asp Glu Val Arg Ala 
245 250 255 

gaa ctg atg cct gag gac aag etc gag ate gtc aag gag ctg cag gcg 
Glu Leu Met Pro Glu Asp Lys Leu Glu He Val Lys Glu Leu Gin Ala 
260 265 270 275 

cag ggc egg gtc gtg gee atg gtt ggc gac ggt gtc aat gac acc ccg 
Gin Gly Arg Val Val Ala Met Val Gly Asp Gly Val Asn Asp Thr Pro 
280 285 290 

gca ctg gee acc gcg gac ate ggt gtg gcg atg ggt gcg gec ggt teg 
Ala Leu Ala Thr Ala Asp He Gly Val Ala Met Gly Ala Ala Gly Ser 
295 300 305 



346 



394 



442 



490 



538 



634 



682 



730 



778 



826 



874 



922 



970 
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cct gcc gcc ate gag acc gec gat ate gee ctg atg gee gac aag ctg 1018 

Pro Ala Ala lie Glu Thr Ala Asp lie Ala Leu Met Ala Asp Lys Leu 
310 315 320 

ccg egg ctg ccc tac gcc ctg ggt ctg gcc cag cgc acg gtg cgc acc 1066 

Pro Arg Leu Pro Tyr Ala Leu Gly Leu Ala Gin Arg Thr Val Arg Thr 

325 330 335 

atg egg gtc aac ate ggc ate gcc ctg etc act gtc acg ate ctg ctg 1114 

Met Arg Val Asn lie Gly lie Ala Leu Leu Thr Val Thr lie Leu Leu 

340 345 350 355 

gcc ggt gtc ctg etc ggt gga gtg acc atg teg att ggc atg etc gtc 1162 

Ala Gly Val Leu Leu Gly Gly Val Thr Met Ser lie Gly Met Leu Val 
360 365 370 

cac gag gcc tec gtc ctg ctg gtc ate gcg att gcg atg etc ctg ctg 1210 

His Glu Ala Ser Val Leu Leu Val lie Ala lie Ala Met Leu Leu Leu 

375 380 385 

cgc ccc acc ctg aag gaa gac aag gac aag gea gac gtc agt act get 1258 

Arg Pro Thr Leu Lys Glu Asp Lys Asp Lys Ala Asp Val Ser Thr Ala 
390 395 400 

gac gcc gcg aag gag acg ctg age gcc taacgacaca atcgccacag 1305 

Asp Ala Ala Lys Glu Thr Leu Ser Ala 

405 410 

cca 1308 



<210> 96 
<211> 412 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Met Thr Arg Gin Lys Thr Gin Pro Phe Leu Glu Lys Phe Ser Lys Tyr 
15 10 15 

Tyr Thr Pro Gly Val Met He Ala Ala Leu Ala Val Gly Leu He Thr 
20 25 30 

Leu Asn Val Glu Leu Ala Leu Thr Leu Leu Val He Ala Cys Pro Gly 
35 40 45 

Ala Leu Val He Ser He Pro Val Ser He Val Ala Gly He Gly Arg 
50 55 60 

Ser Ala Lys Asp Gly Val Leu He Lys Gly Gly Glu Tyr Leu Glu Thr 
65 70 75 80 

Ser Ala Lys Val Asp Thr Val Val Val Asp Lys Thr Gly Thr Leu Thr 
85 90 95 

Asn Gly Arg Pro Glu Leu Thr Asn Val Asp Val Leu Asp Pro Ala Tyr 
100 105 110 



Ser Asp Asp Glu Val Leu Thr Leu Ala Ala Arg Ala Glu Thr Ala Ser 
115 120 125 
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Glu His Pro Leu Ala Glu Ala lie lie Arg Gly Ala Glu Asn Arg Gly 
130 135 140 

Leu Thr Val Ala Met Val Glu Lys Ala Glu Pro Val Ala Gly Arg Gly 
145 150 155 160 

lie Arg Ala Asp Val Asp Gly Ala Thr Val Ala Val Gly Ser Ala Asp 
165 170 175 

Leu Leu Asp His Thr Pro Asp Asn Thr Arg lie Leu Glu Leu Asn Glu 
180 185 190 

Gin Gly Arg Thr Ala Met Tyr Val Gly lie Asn Gly Lys Ala Val Gly 
195 200 205 

lie Val Ala Val Ala Asp Thr lie Arg Asp Asp Ala Pro Ala Ala lie 
210 215 220 

Arg Ser Leu His Asn Lys Gly lie Arg Val Val Met Ala Thr Gly Asp 
225 230 235 240 

Ala Glu Arg Val Ala Arg Asn Val Ala Ala Glu Leu Gly Val Asp Glu 
245 250 255 

Val Arg Ala Glu Leu Met Pro Glu Asp Lys Leu Glu lie Val Lys Glu 
260 265 270 

Leu Gin Ala Gin Gly Arg Val Val Ala Met Val Gly Asp Gly Val Asn 
275 280 285 

Asp Thr Pro Ala Leu Ala Thr Ala Asp lie Gly Val Ala Met Gly Ala 
290 295 300 

Ala Gly Ser Pro Ala Ala lie Glu Thr Ala Asp lie Ala Leu Met Ala 
305 310 315 320 

Asp Lys Leu Pro Arg Leu Pro Tyr Ala Leu Gly Leu Ala Gin Arg Thr 
325 330 335 

Val Arg Thr Met Arg Val Asn lie Gly He Ala Leu Leu Thr Val Thr 
340 345 350 

He Leu Leu Ala Gly Val Leu Leu Gly Gly Val Thr Met Ser He Gly 
355 360 365 

Met Leu Val His Glu Ala Ser Val Leu Leu Val He Ala He Ala Met 
370 375 380 

Leu Leu Leu Arg Pro Thr Leu Lys Glu Asp Lys Asp Lys Ala Asp Val 
385 390 395 400 

Ser Thr Ala Asp Ala Ala Lys Glu Thr Leu Ser Ala 
405 410 



<210> 97 
<211> 191 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (1) . . (168) 

<223> FRXA00939 

<400> 97 

ggt gtc ctg etc ggt gga gtg acc atg teg att ggc atg etc gtc cac 48 
Gly Val Leu Leu Gly Gly Val Thr Met Ser lie Gly Met Leu Val His 
15 10 15 

gag gec tec gtc ctg ctg gtc ate gcg att gcg atg etc ctg ctg cgc 96 
Glu Ala Ser Val Leu Leu Val lie Ala lie Ala Met Leu Leu Leu Arg 
20 25 30 

ccc acc ctg aag gaa gac aag gac aag gca gac gtc agt act get gac 144 
Pro Thr Leu Lys Glu Asp Lys Asp Lys Ala Asp Val Ser Thr Ala Asp 
35 40 45 

gec gcg aag gag acg ctg age gee taacgacaca atcgccacag cca 191 
Ala Ala Lys Glu Thr Leu Ser Ala 
50 55 



<210> 98 
<211> 56 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Gly Val Leu Leu Gly Gly Val Thr Met Ser He Gly Met Leu Val His 
15 10 15 

Glu Ala Ser Val Leu Leu Val He Ala He Ala Met Leu Leu Leu Arg 

20 25 30 

Pro Thr Leu Lys Glu Asp Lys Asp Lys Ala Asp Val Ser Thr Ala Asp 
35 40 45 

Ala Ala Lys Glu Thr Leu Ser Ala 
50 55 



<210> 99 
<211> 2388 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2365) 
<223> RXN01323 

<400> 99 

cacgtggttt acgccaggca tgttcccgcg aagggttgac ccatacccct agggggtata 60 

cagtgagtca tgtaaacata ctegcagaag gagcgatccc atg get cag aca ccc 115 

Met Ala Gin Thr Pro 
1 5 



gec aaa ate ccg gcg gca ctg aat ttc att gac gtc gac etc ggc gtt 163 
Ala Lys He Pro Ala Ala Leu Asn Phe He Asp Val Asp Leu Gly Val 
10 15 20 
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acc ggc atg acc tgc act tct tgc tec gec cgc gtc gag cgc aaa ctg 211 
Thr Gly Met Thr Cys Thr Ser Cys Ser Ala Arg Val Glu Arg Lys Leu 
25 30 35 

aac aag etc gac ggc gtt gaa gca acc gtc aac tac gcg acg gaa tec 259 
Asn Lys Leu Asp Gly Val Glu Ala Thr Val Asn Tyr Ala Thr Glu Ser 
40 45 50 

gca cag gtc age tac gac ccc tea aag gtc age cct gaa cag ctg att 307 
Ala Gin Val Ser Tyr Asp Pro Ser Lys Val Ser Pro Glu Gin Leu lie 
55 60 65 

aag act gtt gag gac acc ggc tac ggt get ttc acg atg get tec gca 355 
Lys Thr Val Glu Asp Thr Gly Tyr Gly Ala Phe Thr Met Ala Ser Ala 
70 75 80 85 

get gee gaa tea gaa gag gac aac get cca get gac age ggc cag tec 403 
Ala Ala Glu Ser Glu Glu Asp Asn Ala Pro Ala Asp Ser Gly Gin Ser 
90 95 100 

cgc ate gac gca get cgc gac cac gaa gca gee gac ctg aaa cac cgc 4 51 
Arg lie Asp Ala Ala Arg Asp His Glu Ala Ala Asp Leu Lys His Arg 
105 110 115 

gtg ate gtc tct gca ctg ttg tea gtt cct gtg gtt ttg gtc age atg 499 
Val He Val Ser Ala Leu Leu Ser Val Pro Val Val Leu Val Ser Met 
120 125 130 

ate ccg gcg ctg caa ttc aac aac tgg cag tgg gec gta etc act ttg 547 
He Pro Ala Leu Gin Phe Asn Asn Trp Gin Trp Ala Val Leu Thr Leu 
135 140 145 

gtc acc ccg att ttc ttc tgg ggc ggt tea ccg ttc cac aag gca acg 595 
Val Thr Pro He Phe Phe Trp Gly Gly Ser Pro Phe His Lys Ala Thr 
150 155 160 165 

tgg gca aac ctg aag cgc ggt tec ttc acc atg aac acc ctg gtt tea 643 
Trp Ala Asn Leu Lys Arg Gly Ser Phe Thr Met Asn Thr Leu Val Ser 
170 175 180 

etc ggc acg tec get get gac ctg tgg tec ctg tgg get ttg ttc att 691 
Leu Gly Thr Ser Ala Ala Asp Leu Trp Ser Leu Trp Ala Leu Phe He 
185 190 195 

gaa aat get ggt cac cct ggc atg aag atg gag atg cac ctg ctg ccg 739 
Glu Asn Ala Gly His Pro Gly Met Lys Met Glu Met His Leu Leu Pro 
200 205 210 

teg gee tec acg atg gat gag att tac etc gaa acc gtc gcg gtc gtt 787 
Ser Ala Ser Thr Met Asp Glu He Tyr Leu Glu Thr Val Ala Val Val 
215 220 225 

att acg ttc ctg ctg ctt gga cgc tgg ttt gag aca aaa get aag ggc 835 
He Thr Phe Leu Leu Leu Gly Arg Trp Phe Glu Thr Lys Ala Lys Gly 
230 235 240 245 

caa tct teg gaa get ctg cgc aag ctg ctg gac atg ggc gee aaa gat 883 
Gin Ser Ser Glu Ala Leu Arg Lys Leu Leu Asp Met Gly Ala Lys Asp 
250 255 260 
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gca gtc gtc tta cgt gac ggc gcc gaa gtc cgc gtt cct gtg aat cag 931 
Ala Val Val Leu Arg Asp Gly Ala Glu Val Arg Val Pro Val Asn Gin 
265 270 275 



ctt aaa etc ggc gac gtt ttc ate acc cgc ccc ggc gag aaa ate gcc 
Leu Lys Leu Gly Asp Val Phe lie Thr Arg Pro Gly Glu Lys lie Ala 
280 285 290 

acc gac ggt gaa gtc gac gaa ggt tec tec gca gtc gac gaa tec atg 
Thr Asp Gly Glu Val Asp Glu Gly Ser Ser Ala Val Asp Glu Ser Met 
295 300 305 



979 



1027 



etc acc ggc gaa tec ate ccc gtt gaa gtc acc aag ggc tec aaa gtt 1075 
Leu Thr Gly Glu Ser lie Pro Val Glu Val Thr Lys Gly Ser Lys Val 
310 315 320 325 

acc ggc gca acg ctg aac act tec ggc cgc etc atg gtg aaa gta acc 1123 
Thr Gly Ala Thr Leu Asn Thr Ser Gly Arg Leu Met Val Lys Val Thr 
330 335 340 

cgc ate ggc gcc gac acc acc ctg teg caa atg get aaa ctg gtc acg 1171 
Arg lie Gly Ala Asp Thr Thr Leu Ser Gin Met Ala Lys Leu Val Thr 
345 350 355 

gac gca cag tec aaa aag gcc cct gtc cag cgt ctt gtt gac caa ate 1219 
Asp Ala Gin Ser Lys Lys Ala Pro Val Gin Arg Leu Val Asp Gin lie 
360 365 370 

teg cag gtt ttc gtt ccc gtt gtc ate gta att get att gcg acg ctg 1267 
Ser Gin Val Phe Val Pro Val Val lie Val He Ala He Ala Thr Leu 
375 380 385 

ate gcg cac etc gtc ttc acc gac gcc ggc etc gcc cca gca ttc acc 1315 
lie Ala His Leu Val Phe Thr Asp Ala Gly Leu Ala Pro Ala Phe Thr 
390 395 400 405 

gca gca gtc gcc gtc etc att ate gcc tgc cct tgt gcc etc ggc ctg 1363 
Ala Ala Val Ala Val Leu He He Ala Cys Pro Cys Ala Leu Gly Leu 
410 415 420 

gca acc cca acc gca ctt ctg gtc gga acc ggc cgc ggc gcg caa ctt 1411 
Ala Thr Pro Thr Ala Leu Leu Val Gly Thr Gly Arg Gly Ala Gin Leu 
425 430 435 

ggt ctg ttg ate aag ggc cct gaa ate etc gaa tec acc aaa aaa gtc 1459 
Gly Leu Leu He Lys Gly Pro Glu He Leu Glu Ser Thr Lys Lys Val 
440 445 450 

gac acc ate gtc etc gac aaa acc ggc acc gtc acc acc ggc acc atg 1507 
Asp Thr He Val Leu Asp Lys Thr Gly Thr Val Thr Thr Gly Thr Met 
455 460 465 

tec gtc acc gac gtc acc gcc ate aac tac age gaa acc gaa ate etc 1555 
Ser Val Thr Asp Val Thr Ala He Asn Tyr Ser Glu Thr Glu He Leu 
470 475 480 485 

gaa ttc get gca gcc gtc gag tec gcc tec gaa cac ccc ate gcc cag 1603 
Glu Phe Ala Ala Ala Val Glu Ser Ala Ser Glu His Pro He Ala Gin 
490 495 500 

gca ate gee aag gcc gcc gaa cac gag caa gtc acc gac ttc caa aac 1651 
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Ala lie Ala Lys Ala Ala Glu His Glu Gin Val Thr Asp Phe Gin Asn 

505 510 515 

acc gca ggt cag gaa gtc acc ggt gta gtc cgc gga cac gag gtc cgc 

Thr Ala Gly Gin Glu Val Thr Gly Val Val Arg Gly His Glu Val Arg 

520 525 530 



acc etc atg aac aac gac etc cga tec gca gtc gac gee ate cga ctg 
Thr Leu Met Asn Asn Asp Leu Arg Ser Ala Val Asp Ala lie Arg Leu 
680 685 690 



cca atg ctt gee ggc att gcg atg gee ttc agt tea gtt ttc gtc gtc 
Pro Met Leu Ala Gly lie Ala Met Ala Phe Ser Ser Val Phe Val Val 
730 735 740 



1699 



gtg ggc agg cct tea age acg ctt ate gac gee etc etc cac ccc ttc 1747 
Val Gly Arg Pro Ser Ser Thr Leu lie Asp Ala Leu Leu His Pro Phe 
535 540 545 

caa cac gee caa aaa ate ggc gga acc ccc gta gtc gtc acg att gac 1795 
Gin His Ala Gin Lys He Gly Gly Thr Pro Val Val Val Thr He Asp 
550 555 560 565 

ggc gta gat tec gga ata ate acg gtc cgc gac acc gtc aaa gac acc 
Gly Val Asp Ser Gly He He Thr Val Arg Asp Thr Val Lys Asp Thr 
570 575 580 

tec gee gaa gca ate cgc gga etc aag gaa ctg gga etc acc cca ate 
Ser Ala Glu Ala He Arg Gly Leu Lys Glu Leu Gly Leu Thr Pro He 
585 590 595 

eta etc acc gga gac aat gaa ggc gca get aaa tec gta gee get gaa 
Leu Leu Thr Gly Asp Asn Glu Gly Ala Ala Lys Ser Val Ala Ala Glu 
600 605 610 

gtc ggc ate gac caa gtc ate gee aac gtc etc ccc cac gaa aaa gtc 
Val Gly He Asp Gin Val He Ala Asn Val Leu Pro His Glu Lys Val 
615 620 625 

caa aac gta gaa gee etc caa gca caa ggc aaa aac gtt gcg atg gtc 
Gin Asn Val Glu Ala Leu Gin Ala Gin Gly Lys Asn Val Ala Met Val 
630 635 640 645 

ggc gac ggc gtc aac gat gee gca get ctt gee caa get gac etc gga 
Gly Asp Gly Val Asn Asp Ala Ala Ala Leu Ala Gin Ala Asp Leu Gly 
650 655 660 

etc gee atg gga gee ggc acc gac gta gee ate gaa gee tec gac ate 2131 
Leu Ala Met Gly Ala Gly Thr Asp Val Ala He Glu Ala Ser Asp He 
665 670 675 



1843 



1891 



1939 



1987 



2035 



2083 



2179 



tec cgt aaa acc etc ggc acc ate aag gga aac ctt ttc tgg get ttc 2227 
Ser Arg Lys Thr Leu Gly Thr He Lys Gly Asn Leu Phe Trp Ala Phe 
695 700 705 

gee tac aat gtt gca eta ate cca gta gcg gcg ate gga etc etc aac 2275 
Ala Tyr Asn Val Ala Leu He Pro Val Ala Ala He Gly Leu Leu Asn 
710 715 720 725 



2323 



tec aat tec ttg cgt ctg cga gga ttc aaa gca agg age aac 
Ser Asn Ser Leu Arg Leu Arg Gly Phe Lys Ala Arg Ser Asn 



2365 
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745 750 755 

taatgtccaa cagcgaatgc cac 23£ 

<210> 100 

<211> 755 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 100 

Met Ala Gin Thr Pro Ala Lys lie Pro Ala Ala Leu Asn Phe He Asp 
1 5 10 15 

Val Asp Leu Gly Val Thr Gly Met Thr Cys Thr Ser Cys Ser Ala Arg 
20 25 30 

Val Glu Arg Lys Leu Asn Lys Leu Asp Gly Val Glu Ala Thr Val Asn 
35 40 45 

Tyr Ala Thr Glu Ser Ala Gin Val Ser Tyr Asp Pro Ser Lys Val Ser 
50 55 60 

Pro Glu Gin Leu He Lys Thr Val Glu Asp Thr Gly Tyr Gly Ala Phe 
65 70 75 80 

Thr Met Ala Ser Ala Ala Ala Glu Ser Glu Glu Asp Asn Ala Pro Ala 
85 90 95 

Asp Ser Gly Gin Ser Arg He Asp Ala Ala Arg Asp His Glu Ala Ala 
100 105 110 

Asp Leu Lys His Arg Val He Val Ser Ala Leu Leu Ser Val Pro Val 
115 120 125 

Val Leu Val Ser Met He Pro Ala Leu Gin Phe Asn Asn Trp Gin Trp 
130 135 140 

Ala Val Leu Thr Leu Val Thr Pro He Phe Phe Trp Gly Gly Ser Pro 
145 150 155 160 

Phe His Lys Ala Thr Trp Ala Asn Leu Lys Arg Gly Ser Phe Thr Met 
165 170 175 

Asn Thr Leu Val Ser Leu Gly Thr Ser Ala Ala Asp Leu Trp Ser Leu 
180 185 190 

Trp Ala Leu Phe He Glu Asn Ala Gly His Pro Gly Met Lys Met Glu 
195 200 205 

Met His Leu Leu Pro Ser Ala Ser Thr Met Asp Glu He Tyr Leu Glu 
21° 215 220 

Thr Val Ala Val Val He Thr Phe Leu Leu Leu Gly Arg Trp Phe Glu 
225 230 235 240 

Thr Lys Ala Lys Gly Gin Ser Ser Glu Ala Leu Arg Lys Leu Leu Asp 
245 250 255 

Met Gly Ala Lys Asp Ala Val Val Leu Arg Asp Gly Ala Glu Val Arg 
260 265 270 
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Val Pro Val Asn 
275 

Gly Glu Lys lie 
290 

Val Asp Glu Ser 
305 

Lys Gly Ser Lys 



Met Val Lys Val 
340 

Ala Lys Leu Val 

355 

Leu Val Asp Gin 
370 

Ala lie Ala Thr 
385 

Ala Pro Ala Phe 



Cys Ala Leu Gly 
420 

Arg Gly Ala Gin 
435 

Ser Thr Lys Lys 
450 

Thr Thr Gly Thr 
465 

Glu Thr Glu lie 



His Pro lie Ala 
500 

Thr Asp Phe Gin 
515 

Gly His Glu Val 
530 

Leu Leu His Pro 
545 

Val Val Thr lie 



Thr Val Lys Asp 
580 



Gin Leu Lys Leu 
280 

Ala Thr Asp Gly 
295 

Met Leu Thr Gly 
310 

Val Thr Gly Ala 
325 

Thr Arg lie Gly 



Thr Asp Ala Gin 
360 

lie Ser Gin Val 
375 

Leu lie Ala His 
390 

Thr Ala Ala Val 
405 

Leu Ala Thr Pro 



Leu Gly Leu Leu 
440 

Val Asp Thr lie 
455 

Met Ser Val Thr 
470 

Leu Glu Phe Ala 
485 

Gin Ala lie Ala 



Asn Thr Ala Gly 
520 

Arg Val Gly Arg 
535 

Phe Gin His Ala 
550 

Asp Gly Val Asp 
565 

Thr Ser Ala Glu 



Gly Asp Val Phe 



Glu Val Asp Glu 
300 

Glu Ser lie Pro 
315 

Thr Leu Asn Thr 
330 

Ala Asp Thr Thr 
345 

Ser Lys Lys Ala 



Phe Val Pro Val 
380 

Leu Val Phe Thr 
395 

Ala Val Leu lie 
410 

Thr Ala Leu Leu 
425 

lie Lys Gly Pro 



Val Leu Asp Lys 
460 

Asp Val Thr Ala 
475 

Ala Ala Val Glu 
490 

Lys Ala Ala Glu 
505 

Gin Glu Val Thr 



Pro Ser Ser Thr 
540 

Gin Lys lie Gly 
555 

Ser Gly He He 
570 

Ala lie Arg Gly 
585 



He Thr Arg Pro 
285 

Gly Ser Ser Ala 



Val Glu Val Thr 
320 

Ser Gly Arg Leu 
335 

Leu Ser Gin Met 
350 

Pro Val Gin Arg 
365 

Val He Val He 



Asp Ala Gly Leu 
400 

He Ala Cys Pro 
415 

Val Gly Thr Gly 
430 

Glu He Leu Glu 
445 

Thr Gly Thr Val 



He Asn Tyr Ser 
480 

Ser Ala Ser Glu 
495 

His Glu Gin Val 
510 

Gly Val Val Arg 
525 

Leu He Asp Ala 



Gly Thr Pro Val 
560 

Thr Val Arg Asp 
575 

Leu Lys Glu Leu 
590 
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Gly Leu Thr Pro lie Leu Leu Thr Gly Asp Asn Glu Gly Ala Ala Lys 
595 600 605 

Ser Val Ala Ala Glu Val Gly He Asp Gin Val He Ala Asn Val Leu 
610 615 620 

Pro His Glu Lys Val Gin Asn Val Glu Ala Leu Gin Ala Gin Gly Lys 
625 630 635 640 

Asn Val Ala Met Val Gly Asp Gly Val Asn Asp Ala Ala Ala Leu Ala 
^45 650 655 

Gin Ala Asp Leu Gly Leu Ala Met Gly Ala Gly Thr Asp Val Ala He 
660 665 670 

Glu Ala Ser Asp He Thr Leu Met Asn Asn Asp Leu Arg Ser Ala Val 
675 680 685 

Asp Ala He Arg Leu Ser Arg Lys Thr Leu Gly Thr He Lys Gly Asn 
690 695 700 

Leu Phe Trp Ala Phe Ala Tyr Asn Val Ala Leu He Pro Val Ala Ala 
705 710 715 720 

He Gly Leu Leu Asn Pro Met Leu Ala Gly He Ala Met Ala Phe Ser 
725 730 735 

Ser Val Phe Val Val Ser Asn Ser Leu Arg Leu Arg Gly Phe Lys Ala 
740 745 750 



Arg Ser Asn 
755 



<210> 


101 


<211> 


2388 


<212> 


DNA 


<213> 


Corynebacterium 


<220> 




<221> 


CDS 


<222> 


(101) . . (2365) 


<223> 


FRXA01323 


<400> 


101 



cacgtggttt acgccaggca tgttcccgcg aagggttgac ccatacccct agggggtata 60 

cagtgagtca tgtaaacata ctcgcagaag gagcgatccc atg get cag aca ccc 115 

Met Ala Gin Thr Pro 
1 5 

gec aaa ate ccg gcg gca ctg aat ttc att gac gtc gac etc ggc gtt 163 
Ala Lys He Pro Ala Ala Leu Asn Phe He Asp Val Asp Leu Gly Val 
10 15 20 

acc ggc atg ace tgc act tct tgc tec gec cgc gtc gag cgc aaa ctg 211 
Thr Gly Met Thr Cys Thr Ser Cys Ser Ala Arg Val Glu Arg Lys Leu 
25 30 35 



aac aag etc gac ggc gtt gaa gca acc gtc aac tac gcg acg gaa tec 
Asn Lys Leu Asp Gly Val Glu Ala Thr Val Asn Tyr Ala Thr Glu Ser 



259 
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40 45 50 

gca cag gtc age tac gac ccc tea aag gtc age cct gaa cag ctg att 307 
Ala Gin Val Ser Tyr Asp Pro Ser Lys Val Ser Pro Glu Gin Leu lie 
55 60 65 

aag act gtt gag gac acc ggc tac ggt get ttc acg atg get tec gca 355 
Lys Thr Val Glu Asp Thr Gly Tyr Gly Ala Phe Thr Met Ala Ser Ala 
70 75 80 85 

get gee gaa tea gaa gag gac aac get cca get gac age ggc cag tec 403 
Ala Ala Glu Ser Glu Glu Asp Asn Ala Pro Ala Asp Ser Gly Gin Ser 
90 95 100 

cgc ate gac gca get cgc gac cac gaa gca gee gac ctg aaa cac cgc 451 
Arg lie Asp Ala Ala Arg Asp His Glu Ala Ala Asp Leu Lys His Arg 
105 110 115 

gtg ate gtc tct gca ctg ttg tea gtt cct gtg gtt ttg gtc age atg 499 
Val lie Val Ser Ala Leu Leu Ser Val Pro Val Val Leu Val Ser Met 
120 125 130 

ate ccg gcg ctg caa ttc aac aac tgg cag tgg gee gta etc act ttg 547 
lie Pro Ala Leu Gin Phe Asn Asn Trp Gin Trp Ala Val Leu Thr Leu 
135 140 145 

gtc acc ccg att ttc ttc tgg ggc ggt tea ccg ttc cac aag gca acg 595 
Val Thr Pro lie Phe Phe Trp Gly Gly Ser Pro Phe His Lys Ala Thr 
150 155 160 165 

tgg gca aac ctg aag cgc ggt tec ttc acc atg aac acc ctg gtt tea 643 
Trp Ala Asn Leu Lys Arg Gly Ser Phe Thr Met Asn Thr Leu Val Ser 
170 175 180 

etc ggc acg tec get get gac ctg tgg tec ctg tgg get ttg ttc att 691 
Leu Gly Thr Ser Ala Ala Asp Leu Trp Ser Leu Trp Ala Leu Phe lie 
185 190 195 

gaa aat get ggt cac cct ggc atg aag atg gag atg cac ctg ctg ccg 739 
Glu Asn Ala Gly His Pro Gly Met Lys Met Glu Met His Leu Leu Pro 
200 205 210 

teg gee tec acg atg gat gag att tac etc gaa acc gtc gcg gtc gtt 787 
Ser Ala Ser Thr Met Asp Glu Tie Tyr Leu Glu Thr Val Ala Val Val 
215 220 225 

att acg ttc ctg ctg ctt gga cgc tgg ttt gag aca aaa get aag ggc 835 
lie Thr Phe Leu Leu Leu Gly Arg Trp Phe Glu Thr Lys Ala Lys Gly 
230 235 240 245 

caa tct teg gaa get ctg cgc aag ctg ctg gac atg ggc gee aaa gat 883 
Gin Ser Ser Glu Ala Leu Arg Lys Leu Leu Asp Met Gly Ala Lys Asp 
250 255 260 

gca gtc gtc tta cgt gac ggc gec gaa gtc cgc gtt cct gtg aat cag 931 
Ala Val Val Leu Arg Asp Gly Ala Glu Val Arg Val Pro Val Asn Gin 
265 270 275 

ctt aaa etc ggc gac gtt ttc ate acc cgc ccc ggc gag aaa ate gec 979 
Leu Lys Leu Gly Asp Val Phe lie Thr Arg Pro Gly Glu Lys lie Ala 
280 285 290 
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acc gac ggt gaa gtc gac gaa ggt tec tec gca gtc gac gaa tec atg 1027 
Thr Asp Gly Glu Val Asp Glu Gly Ser Ser Ala Val Asp Glu Ser Met 
295 300 305 

etc acc ggc gaa tec ate ccc gtt gaa gtc ace aag ggc tec aaa gtt 1075 
Leu Thr Gly Glu Ser He Pro Val Glu Val Thr Lys Gly Ser Lys Val 
310 315 320 325 

acc ggc gca acg ctg aac act tec ggc cgc etc atg gtg aaa gta acc 1123 
Thr Gly Ala Thr Leu Asn Thr Ser Gly Arg Leu Met Val Lys Val Thr 
330 335 340 

cgc ate ggc gee gac acc acc ctg teg caa atg get aaa ctg gtc acg 1171 
Arg He Gly Ala Asp Thr Thr Leu Ser Gin Met Ala Lys Leu Val Thr 
345 350 355 

gac gca cag tec aaa aag gee cct gtc cag cgt ctt gtt gac caa ate 1219 
Asp ALa Gin Ser Lys Lys Ala Pro Val Gin Arg Leu Val Asp Gin He 
360 365 370 

teg cag gtt ttc gtt ccc gtt gtc ate gta att get att gcg acg ctg 1267 
Ser Gin Val Phe Val Pro Val Val He Val He Ala He Ala Thr Leu 
375 380 385 

ate gcg cac etc gtc ttc acc gac gee ggc etc gee cca gca ttc acc 1315 
lie Ala His Leu Val Phe Thr Asp Ala Gly Leu Ala Pro Ala Phe Thr 
390 395 400 405 

gca gca gtc gee gtc etc att ate gec tgc cct tgt gec etc ggc ctg 1363 
Ala Ala Val Ala Val Leu He He Ala Cys Pro Cys Ala Leu Gly Leu 
410 415 420 

gca acc cca acc gca ctt ctg gtc gga acc ggc cgc ggc gcg caa ctt 1411 
Ala Thr Pro Thr Ala Leu Leu Val Gly Thr Gly Arg Gly Ala Gin Leu 
425 430 435 

ggt ctg ttg ate aag ggc cct gaa ate etc gaa tec acc aaa aaa gtc 1459 
Gly Leu Leu He Lys Gly Pro Glu He Leu Glu Ser Thr Lys Lys Val 
440 445 450 

gac acc ate gtc etc gac aaa acc ggc acc gtc acc acc ggc acc atg 1507 
Asp Thr He Val Leu Asp Lys Thr Gly Thr Val Thr Thr Gly Thr Met 
455 460 465 

tec gtc acc gac gtc acc gec ate aac tac age gaa acc gaa ate etc 1555 
Ser Val Thr Asp Val Thr Ala He Asn Tyr Ser Glu Thr Glu He Leu 
47 0 475 480 485 

gaa ttc get gca gee gtc gag tec gec tec gaa cac ccc ate gec cag 1603 
Glu Phe Ala Ala Ala Val Glu Ser Ala Ser Glu His Pro He Ala Gin 
490 495 500 

gca ate gee aag gec gee gaa cac gag caa gtc acc gac ttc caa aac 1651 
Ala He Ala Lys Ala Ala Glu His Glu Gin Val Thr Asp Phe Gin Asn 
505 510 515 

acc gca ggt cag gaa gtc acc ggt gta gtc cgc gga cac gag gtc cgc 1699 
Thr Ala Gly Gin Glu Val Thr Gly Val Val Arg Gly His Glu Val Arg 
520 525 530 
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gtg ggc agg cct tea age acg ctt ate gac gec etc etc cac ccc ttc 1747 
Val Gly Arg Pro Ser Ser Thr Leu lie Asp Ala Leu Leu His Pro Phe 
535 540 545 

caa cac gec caa aaa ate ggc gga acc ccc gta gtc gtc acg att gac 17 95 
Gin His Ala Gin Lys He Gly Gly Thr Pro Val Val Val Thr He Asp 
550 555 560 565 

ggc gta gat tec gga ata ate acg gtc cgc gac acc gtc aaa gac acc 1843 
Gly Val Asp Ser Gly He He Thr Val Arg Asp Thr Val Lys Asp Thr 
570 575 580 

tec gee gaa gca ate cgc gga etc aag gaa ctg gga etc acc cca ate 1891 
Ser Ala Glu Ala He Arg Gly Leu Lys Glu Leu Gly Leu Thr Pro He 
585 590 595 

eta etc acc gga gac aat gaa ggc gca get aaa tec gta gec get gaa 1939 
Leu Leu Thr Gly Asp Asn Glu Gly Ala Ala Lys Ser Val Ala Ala Glu 
600 605 610 

gtc ggc ate gac caa gtc ate gec aac gtc etc ccc cac gaa aaa gtc 1987 
Val Gly He Asp Gin Val He Ala Asn Val Leu Pro His Glu Lys Val 
615 620 625 

caa aac gta gaa gee etc caa gca caa ggc aaa aac gtt gcg atg gtc 2035 
Gin Asn Val Glu Ala Leu Gin Ala Gin Gly Lys Asn Val Ala Met Val 
630 635 640 645 

ggc gac ggc gtc aac gat gee gca get ctt gee caa get gac etc gga 2083 
Gly Asp Gly Val Asn Asp Ala Ala Ala Leu Ala Gin Ala Asp Leu Gly 
650 655 660 

etc gee atg gga gec ggc acc gac gta gec ate gaa gec tec gac ate 2131 
Leu Ala Met Gly Ala Gly Thr Asp Val Ala He Glu Ala Ser Asp He 
665 670 675 

acc etc atg aac aac gac etc cga tec gca gtc gac gee ate cga ctg 2179 
Thr Leu Met Asn Asn Asp Leu Arg Ser Ala Val Asp Ala He Arg Leu 
680 685 690 

tec cgt aaa acc etc ggc acc ate aag gga aac ctt ttc tgg get ttc 2227 
Ser Arg Lys Thr Leu Gly Thr He Lys Gly Asn Leu Phe Trp Ala Phe 
695 700 705 

gec tac aat gtt gca eta ate cca gta gcg gcg ate gga etc etc aac 2275 
Ala Tyr Asn Val Ala Leu He Pro Val Ala Ala He Gly Leu Leu Asn 
710 715 720 725 

cca atg ctt gee ggc att gcg atg gee ttc agt tea gtt ttc gtc gtc 2323 
Pro Met Leu Ala Gly He Ala Met Ala Phe Ser Ser Val Phe Val Val 
730 735 740 

tec aat tec ttg cgt ctg cga gga ttc aaa gca agg age aac 2365 
Ser Asn Ser Leu Arg Leu Arg Gly Phe Lys Ala Arg Ser Asn 
745 750 755 

taatgtccaa cagegaatge cac 2388 



<210> 102 
<211> 755 
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<212> PRT 

<213> Corynebacterium glutamicum 



<400> 102 
Met Ala Gin Thr 
1 

Val Asp Leu Gly 
20 

Val Glu Arg Lys 
35 

Tyr Ala Thr Glu 
50 



Pro Ala Lys lie 
5 

Val Thr Gly Met 

Leu Asn Lys Leu 

40 

Ser Ala Gin Val 
55 



Pro Ala Ala Leu 

10 

Thr Cys Thr Ser 
25 

Asp Gly Val Glu 



Ser Tyr Asp Pro 
60 



Asn Phe lie Asp 
15 

Cys Ser Ala Arg 
30 

Ala Thr Val Asn 
45 

Ser Lys Val Ser 



Pro Glu Gin Leu lie 
65 

Thr Met Ala Ser Ala 
85 

Asp Ser Gly Gin Ser 
100 

Asp Leu Lys His Arg 
115 

Val Leu Val Ser Met 
130 



Lys Thr Val Glu Asp Thr 
70 75 

Ala Ala Glu Ser Glu Glu 
90 

Arg lie Asp Ala Ala Arg 
105 

Val lie Val Ser Ala Leu 
120 

lie Pro Ala Leu Gin Phe 
135 



Gly Tyr Gly Ala Phe 
80 

Asp Asn Ala Pro Ala 
95 

Asp His Glu Ala Ala 
110 

Leu Ser Val Pro Val 
125 

Asn Asn Trp Gin Trp 
140 



Ala Val Leu Thr 
145 

Phe His Lys Ala 



Asn Thr Leu Val 
180 

Trp Ala Leu Phe 
195 

Met His Leu Leu 
210 

Thr Val Ala Val 
225 

Thr Lys Ala Lys 



Met Gly Ala Lys 
260 

Val Pro Val Asn 
275 

Gly Glu Lys lie 
290 



Leu Val Thr Pro 
150 

Thr Trp Ala Asn 
165 

Ser Leu Gly Thr 



lie Glu Asn Ala 
200 

Pro Ser Ala Ser 
215 

Val He Thr Phe 
230 

Gly Gin Ser Ser 
245 

Asp Ala Val Val 



Gin Leu Lys Leu 
280 

Ala Thr Asp Gly 

295 



He Phe Phe Trp 
155 

Leu Lys Arg Gly 
170 

Ser Ala Ala Asp 
185 

Gly His Pro Gly 



Thr Met Asp Glu 
220 

Leu Leu Leu Gly 
235 

Glu Ala Leu Arg 
250 

Leu Arg Asp Gly 
265 

Gly Asp Val Phe 



Glu Val Asp Glu 
300 



Gly Gly Ser Pro 
160 

Ser Phe Thr Met 
175 

Leu Trp Ser Leu 
190 

Met Lys Met Glu 
205 

He Tyr Leu Glu 



Arg Trp Phe Glu 
240 

Lys Leu Leu Asp 
255 

Ala Glu Val Arg 
270 

He Thr Arg Pro 
285 

Gly Ser Ser Ala 
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Val Asp Glu Ser 
305 

Lys Gly Ser Lys 



Met Val Lys Val 

340 

Ala Lys Leu Val 
355 

Leu Val Asp Gin 
370 

Ala lie Ala Thr 
385 

Ala Pro Ala Phe 



Cys Ala Leu Gly 
420 

Arg Gly Ala Gin 
435 

Ser Thr Lys Lys 
450 

Thr Thr Gly Thr 
465 

Glu Thr Glu lie 



His Pro lie Ala 

500 

Thr Asp Phe Gin 
515 

Gly His Glu Val 
530 

Leu Leu His Pro 
545 

Val Val Thr He 



Thr Val Lys Asp 
580 

Gly Leu Thr Pro 
595 

Ser Val Ala Ala 
610 

Pro His Glu Lys 



Met Leu Thr Gly 
310 

Val Thr Gly Ala 
325 

Thr Arg He Gly 



Thr Asp Ala Gin 
360 

He Ser Gin Val 
375 

Leu He Ala His 
390 

Thr Ala Ala Val 
405 

Leu Ala Thr Pro 



Leu Gly Leu Leu 
440 

Val Asp Thr He 
455 

Met Ser Val Thr 
470 

Leu Glu Phe Ala 
485 

Gin Ala He Ala 



Asn Thr Ala Gly 
520 

Arg Val Gly Arg 
535 

Phe Gin His Ala 
550 

Asp Gly Val Asp 
565 

Thr Ser Ala Glu 



He Leu Leu Thr 
600 

Glu Val Gly He 
615 

Val Gin Asn Val 



Glu Ser He Pro 
315 

Thr Leu Asn Thr 
330 

Ala Asp Thr Thr 
345 

Ser Lys Lys Ala 



Phe Val Pro Val 

380 

Leu Val Phe Thr 
395 

Ala Val Leu He 
410 

Thr Ala Leu Leu 
425 

He Lys Gly Pro 



Val Leu Asp Lys 
460 

Asp Val Thr Ala 
475 

Ala Ala Val Glu 
490 

Lys Ala Ala Glu 
505 

Gin Glu Val Thr 



Pro Ser Ser Thr 
540 

Gin Lys He Gly 
555 

Ser Gly He He 
570 

Ala He Arg Gly 
585 

Gly Asp Asn Glu 



Asp Gin Val He 
620 

Glu Ala Leu Gin 



Val Glu Val Thr 
320 

Ser Gly Arg Leu 
335 

Leu Ser Gin Met 
350 

Pro Val Gin Arg 
365 

Val He Val He 



Asp Ala Gly Leu 
400 

He Ala Cys Pro 
415 

Val Gly Thr Gly 
430 

Glu He Leu Glu 
445 

Thr Gly Thr Val 



He Asn Tyr Ser 
480 

Ser Ala Ser Glu 
495 

His Glu Gin Val 
510 

Gly Val Val Arg 
525 

Leu He Asp Ala 



Gly Thr Pro Val 
560 

Thr Val Arg Asp 
575 

Leu Lys Glu Leu 
590 

Gly Ala Ala Lys 
605 

Ala Asn Val Leu 



Ala Gin Gly Lys 
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625 

Asn Val Ala Met 



Gin Ala Asp Leu 
660 

Glu Ala Ser Asp 
675 

Asp Ala lie Arg 
690 

Leu Phe Trp Ala 
705 

lie Gly Leu Leu 



Ser Val Phe Val 
740 

Arg Ser Asn 
755 



630 

Val Gly Asp Gly 
645 

Gly Leu Ala Met 



lie Thr Leu Met 
680 

Leu Ser Arg Lys 
695 

Phe Ala Tyr Asn 
710 

Asn Pro Met Leu 
725 

Val Ser Asn Ser 



635 

Val Asn Asp Ala 
650 

Gly Ala Gly Thr 
665 

Asn Asn Asp Leu 



Thr Leu Gly Thr 
700 

Val Ala Leu lie 
715 

Ala Gly He Ala 
730 

Leu Arg Leu Arg 
745 



640 

Ala Ala Leu Ala 
655 

Asp Val Ala He 
670 

Arg Ser Ala Val 
685 

He Lys Gly Asn 



Pro Val Ala Ala 
720 

Met Ala Phe Ser 
735 

Gly Phe Lys Ala 
750 



<210> 103 
<211> 1830 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1807) 
<223> RXN00702 

<400> 103 

tggcgacgat gccaggattc ttgacgcccc gcttgccgaa gaacaaagtg agggtcaagc 60 

gtcgaaaagc aataaatagc ccagaaaggg ccgaagttta atg agt get cct ttt 115 

Met Ser Ala Pro Phe 
1 5 

age gcg cgc act gcg tgg teg acg gac ccc gtg ctg gaa ctg gaa age 163 
Ser Ala Arg Thr Ala Trp Ser Thr Asp Pro Val Leu Glu Leu Glu Ser 
10 15 20 

gtc get gec teg tat tat gac gat gag cgc acg ctg gcg gcg ccg cag 211 
Val Ala Ala Ser Tyr Tyr Asp Asp Glu Arg Thr Leu Ala Ala Pro Gin 
25 30 35 

ate age gac gtg aat ctg acg ctt ttt gaa ggc gaa ate ctg ctg gtt 259 
He Ser Asp Val Asn Leu Thr Leu Phe Glu Gly Glu He Leu Leu Val 
40 45 50 

gtg ggg cgc acc ggc tec ggc aaa teg acg ctg ctg aac gcg atg tec 307 
Val Gly Arg Thr Gly Ser Gly Lys Ser Thr Leu Leu Asn Ala Met Ser 
55 60 65 



ggc gcg atg ccg cat gcg acc ggc ggc cga ctt gat ggg cgc gtg cgc 



355 
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Gly Ala Met Pro His Ala Thr Gly Gly Arg Leu Asp Gly Arg Val Arg 
70 75 80 85 

gtg gtc ggc egg gat acg cgt gat ttc cca cca cgc atg ctt tec gac 403 
Val Val Gly Arg Asp Thr Arg Asp Phe Pro Pro Arg Met Leu Ser Asp 
90 95 100 

gtg gtc ggc gtc gtt ggg caa gat ccg gcg gca agt ttt ate acc aac 451 
Val Val Gly Val Val Gly Gin Asp Pro Ala Ala Ser Phe lie Thr Asn 
105 110 115 

acg gtt gaa gaa gaa ctt gec tac age atg gag caa tta ggg etc cca 4 99 
Thr Val Glu Glu Glu Leu Ala Tyr Ser Met Glu Gin Leu Gly Leu Pro 
120 125 130 

cct gcg gtc atg cgc aag cgc gta gag gaa acc ctt gat ctt tta ggc 547 
Pro Ala Val Met Arg Lys Arg Val Glu Glu Thr Leu Asp Leu Leu Gly 
135 140 145 

ate gcg gag ctg cga tac gtg cca ttg gcg gaa eta tct ggt ggt gag 595 
lie Ala Glu Leu Arg Tyr Val Pro Leu Ala Glu Leu Ser Gly Gly Glu 
150 155 160 165 

cag cag cgc gtg gcg att ggc gcg gtg ctg acc act cgc ccc gcg ctg 643 
Gin Gin Arg Val Ala lie Gly Ala Val Leu Thr Thr Arg Pro Ala Leu 
170 175 180 

att ate ttg gat gaa cca acc age get ttg gac cct aat ggt gec gag 691 
lie lie Leu Asp Glu Pro Thr Ser Ala Leu Asp Pro Asn Gly Ala Glu 
185 190 195 

gat gtg ctg gca acc gta acc aag ctg get cat gac ttg gcg atg acc 739 
Asp Val Leu Ala Thr Val Thr Lys Leu Ala His Asp Leu Ala Met Thr 
200 205 210 

gta gtg ctt get gaa cac cgc ate gag cgc gta ctg cag tac gtg gac 787 
Val Val Leu Ala Glu His Arg lie Glu Arg Val Leu Gin Tyr Val Asp 
215 220 225 

cgc gtg gcg cat gtg ggc get gat ggg cac gtc act gtt ggg acg ccg 835 
Arg Val Ala His Val Gly Ala Asp Gly His Val Thr Val Gly Thr Pro 
230 235 240 245 

gaa gaa ate atg get gat tct gat gtg gca cca ccc att gtg gaa tta 883 
Glu Glu lie Met Ala Asp Ser Asp Val Ala Pro Pro lie Val Glu Leu 
250 255 260 

gga cgc tgg get ggc tgg get ccc eta ccg eta teg ate cgc gat gca 931 
Gly Arg Trp Ala Gly Trp Ala Pro Leu Pro Leu Ser lie Arg Asp Ala 
265 270 275 

cgc gca cac tec get gac atg cgc aaa cgc ctg tat cag cgt ggt tta 97 9 
Arg Ala His Ser Ala Asp Met Arg Lys Arg Leu Tyr Gin Arg Gly Leu 
280 285 290 

gtg gtg aac aaa tta cac aac cac get gtc cag cca ctt ttg ate gec 1027 
Val Val Asn Lys Leu His Asn His Ala Val Gin Pro Leu Leu lie Ala 
295 300 305 



gaa gat ate atg gtt gat ttc ccc gaa ate cgt gec gtt gac ggc gtg 
Glu Asp lie Met Val Asp Phe Pro Glu lie Arg Ala Val Asp Gly Val 



1075 
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310 315 320 325 

aac ttg aat etc aac tec ggt gaa att acc gtg etc atg ggc cga aac 1123 
Asn Leu Asn Leu Asn Ser Gly Glu lie Thr Val Leu Met Gly Arg Asn 
330 335 340 

ggc tgc gga aaa tea tec ctg ctg tgg get tta caa ggt tea ggg act 1171 
Gly Cys Gly Lys Ser Ser Leu Leu Trp Ala Leu Gin Gly Ser Gly Thr 
345 350 355 

aga aat cag ggc teg gtg cag gtg ctt gat gag gee gcg gga ttt teg 1219 
Arg Asn Gin Gly Ser Val Gin Val L«j Asp Glu Ala Ala Gly Phe Ser 
360 365 370 

tgg aca gac ccc aaa act tta aag ccc gee aag egg cgc aat ctt gtg 1267 
Trp Thr Asp Pro Lys Thr Leu Lys Pro Ala Lys Arg Arg Asn Leu Val 
375 380 385 

tec atg gtt ccg caa aca ccg acc gat att ttg tat gaa tea acc gtg 1315 
Ser Met Val Pro Gin Thr Pro Thr Asp lie Leu Tyr Glu Ser Thr Val 
390 395 400 405 

cat gca gag etc gca cgc tct gat aaa gat gec gca gca ccc gec ggc 1363 
His Ala Glu Leu Ala Arg Ser Asp Lys Asp Ala Ala Ala Pro Ala Gly 
410 415 420 

acc acg egg gaa ate ctg gat tea ctg gtc ccg aat ate ccg gac cat 1411 
Thr Thr Arg Glu lie Leu Asp Ser Leu Val Pro Asn lie Pro Asp His 
425 430 435 

etc cac cca cgt gat eta tea gaa ggc caa aag etc tec etc gcg ctg 1459 
Leu His Pro Arg Asp Leu Ser Glu Gly Gin Lys Leu Ser Leu Ala Leu 
440 445 450 

tec ate caa etc gee gca aaa ccc cgc gtg gta ttt ttc gac gaa ccc 1507 
Ser lie Gin Leu Ala Ala Lys Pro Arg Val Val Phe Phe Asp Glu Pro 
455 460 465 

acc cgc ggc eta gac tac gac ggc aag aaa tec etc gee cgc tec ttc 1555 
Thr Arg Gly Leu Asp Tyr Asp Gly Lys Lys Ser Leu Ala Arg Ser Phe 
470 475 480 485 

caa caa etc gca gac gac ggc cac gee att ttg gtg gtc acc cac gac 1603 
Gin Gin Leu Ala Asp Asp Gly His Ala lie Leu Val Val Thr His Asp 
490 495 500 

gtg gaa ttc tct gca ctg tgc gee gac cga gtg ttg ttt atg gec tct 1651 
Val Glu Phe Ser Ala Leu Cys Ala Asp Arg Val Leu Phe Met Ala Ser 
505 510 515 

gga aag ate ate tec gat ggc aca gee gta gaa ate etc ccc gca tea 1699 
Gly Lys lie lie Ser Asp Gly Thr Ala Val Glu lie Leu Pro Ala Ser 
520 525 530 

ccg get tac gee cca caa gtc gca aaa ate acc gec ggc ate caa gag 1747 
Pro Ala Tyr Ala Pro Gin Val Ala Lys lie Thr Ala Gly lie Gin Glu 
535 540 545 

gaa tea cac tgg etc aca gtc teg gec gtg aaa get gcg eta ggg cat 1795 
Glu Ser His Trp Leu Thr Val Ser Ala Val Lys Ala Ala Leu Gly His 
550 555 560 565 
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ggt gaa ate tea tgatcaaege catcacactc aag 1830 
Gly Glu lie Ser 



<210> 104 
<211> 569 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Met Ser Ala Pro Phe Ser Ala Arg Thr Ala Trp Ser Thr Asp Pro Val 
15 10 15 

Leu Glu Leu Glu Ser Val Ala Ala Ser Tyr Tyr Asp Asp Glu Arg Thr 
20 25 30 

Leu Ala Ala Pro Gin lie Ser Asp Val Asn Leu Thr Leu Phe Glu Gly 
35 40 45 

Glu lie Leu Leu Val Val Gly Arg Thr Gly Ser Gly Lys Ser Thr Leu 
50 55 60 

Leu Asn Ala Met Ser Gly Ala Met Pro His Ala Thr Gly Gly Arg Leu 
65 70 75 80 

Asp Gly Arg Val Arg Val Val Gly Arg Asp Thr Arg Asp Phe Pro Pro 
85 90 95 

Arg Met Leu Ser Asp Val Val Gly Val Val Gly Gin Asp Pro Ala Ala 
100 105 110 

Ser Phe lie Thr Asn Thr Val Glu Glu Glu Leu Ala Tyr Ser Met Glu 
115 120 125 

Gin Leu Gly Leu Pro Pro Ala Val Met Arg Lys Arg Val Glu Glu Thr 
130 135 140 

Leu Asp Leu Leu Gly lie Ala Glu Leu Arg Tyr Val Pro Leu Ala Glu 
145 150 155 160 

Leu Ser Gly Gly Glu Gin Gin Arg Val Ala lie Gly Ala Val Leu Thr 
165 170 175 

Thr Arg Pro Ala Leu lie lie Leu Asp Glu Pro Thr Ser Ala Leu Asp 
180 185 190 

Pro Asn Gly Ala Glu Asp Val Leu Ala Thr Val Thr Lys Leu Ala His 
195 200 205 

Asp Leu Ala Met Thr Val Val Leu Ala Glu His Arg lie Glu Arg Val 
210 215 220 

Leu Gin Tyr Val Asp Arg Val Ala His Val Gly Ala Asp Gly His Val 
225 230 235 240 

Thr Val Gly Thr Pro Glu Glu He Met Ala Asp Ser Asp Val Ala Pro 
245 250 255 



Pro He Val Glu Leu Gly Arg Trp Ala Gly Trp Ala Pro Leu Pro Leu 
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260 



265 



270 



Ser lie Arg Asp Ala Arg Ala His Ser Ala Asp Met Arg Lys Arg Leu 
275 280 285 

Tyr Gin Arg Gly Leu Val Val Asn Lys Leu His Asn His Ala Val Gin 
290 295 300 

Pro Leu Leu lie Ala Glu Asp lie Met Val Asp Phe Pro Glu lie Arg 
305 310 315 320 

Ala Val Asp Gly Val Asn Leu Asn Leu Asn Ser Gly Glu lie Thr Val 
325 330 335 

Leu Met Gly Arg Asn Gly Cys Gly Lys Ser Ser Leu Leu Trp Ala Leu 
340 345 350 

Gin Gly Ser Gly Thr Arg Asn Gin Gly Ser Val Gin Val Leu Asp Glu 
355 360 365 

Ala Ala Gly Phe Ser Trp Thr Asp Pro Lys Thr Leu Lys Pro Ala Lys 
370 375 380 

Arg Arg Asn Leu Val Ser Met Val Pro Gin Thr Pro Thr Asp lie Leu 
385 390 395 400 

Tyr Glu Ser Thr Val His Ala Glu Leu Ala Arg Ser Asp Lys Asp Ala 
405 410 415 

Ala Ala Pro Ala Gly Thr Thr Arg Glu lie Leu Asp Ser Leu Val Pro 
420 425 430 

Asn lie Pro Asp His Leu His Pro Arg Asp Leu Ser Glu Gly Gin Lys 
435 440 445 

Leu Ser Leu Ala Leu Ser lie Gin Leu Ala Ala Lys Pro Arg Val Val 
450 455 460 

Phe Phe Asp Glu Pro Thr Arg Gly Leu Asp Tyr Asp Gly Lys Lys Ser 
465 470 475 480 

Leu Ala Arg Ser Phe Gin Gin Leu Ala Asp Asp Gly His Ala lie Leu 
485 490 495 

Val Val Thr His Asp Val Glu Phe Ser Ala Leu Cys Ala Asp Arg Val 
500 505 510 

Leu Phe Met Ala Ser Gly Lys lie lie Ser Asp Gly Thr Ala Val Glu 
515 520 525 

lie Leu Pro Ala Ser Pro Ala Tyr Ala Pro Gin Val Ala Lys lie Thr 
530 535 540 

Ala Gly lie Gin Glu Glu Ser His Trp Leu Thr Val Ser Ala Val Lys 
545 550 555 560 



Ala Ala Leu Gly His Gly Glu He Ser 
565 * 



<210> 105 
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<211> 1343 
<212> DNA 

<213> Corynebacteriurn glutamicum 



<220> 
<221> CDS 
<222> (1) . . (1320) 
<223> FRXA00702 



<400> 105 

tta ggg etc cca cct gcg gtc atg cgc aag cgc gta gag gaa acc ctt 48 
Leu Gly Leu Pro Pro Ala Val Met Arg Lys Arg Val Glu Glu Thr Leu 
1 5 10 15 

gat ctt tta ggc ate gcg gag ctg cga tac gtg cca ttg gcg gaa eta 96 
Asp Leu Leu Gly lie Ala Glu Leu Arg Tyr Val Pro Leu Ala Glu Leu 
20 25 30 

tct ggt ggt gag cag cag cgc gtg gcg att ggc gcg gtg ctg acc act 14 4 
Ser Gly Gly Glu Gin Gin Arg Val Ala lie Gly Ala Val Leu Thr Thr 
35 40 45 

cgc ccc gcg ctg att ate ttg gat gaa cca acc age get ttg gac cct 192 
Arg Pro Ala Leu lie lie Leu Asp Glu Pro Thr Ser Ala Leu Asp Pro 
50 55 60 

aat ggt gee gag gat gtg ctg gca acc gta acc aag ctg get cat gac 24 0 
Asn Gly Ala Glu Asp Val Leu Ala Thr Val Thr Lys Leu Ala His Asp 
65 70 75 80 

ttg gcg atg acc gta gtg ctt get gaa cac cgc ate gag cgc gta ctg 288 
Leu Ala Met Thr Val Val Leu Ala Glu His Arg lie Glu Arg Val Leu 
85 90 95 

cag tac gtg gac cgc gtg gcg cat gtg ggc get gat ggg cac gtc act 336 
Gin Tyr Val Asp Arg Val Ala His Val Gly Ala Asp Gly His Val Thr 
100 105 110 

gtt ggg acg ccg gaa gaa ate atg get gat tct gat gtg gca cca ccc 384 
Val Gly Thr Pro Glu Glu lie Met Ala Asp Ser Asp Val Ala Pro Pro 
115 120 125 

att gtg gaa tta gga cgc tgg get ggc tgg get ccc eta ccg eta teg 432 
lie Val Glu Leu Gly Arg Trp Ala Gly Trp Ala Pro Leu Pro Leu Ser 
130 135 140 

ate cgc gat gca cgc gca cac tec get gac atg cgc aaa cgc ctg tat 480 
He Arg Asp Ala Arg Ala His Ser Ala Asp Met Arg Lys Arg Leu Tyr 
14 5 150 155 160 

cag cgt ggt tta gtg gtg aac aaa tta cac aac cac get gtc cag cca 528 
Gin Arg Gly Leu Val Val Asn Lys Leu His Asn His Ala Val Gin Pro 
165 170 175 

ctt ttg ate gee gaa gat ate atg gtt gat ttc ccc gaa ate cgt gee 576 
Leu Leu He Ala Glu Asp He Met Val Asp Phe Pro Glu He Arg Ala 
180 185 190 

gtt gac ggc gtg aac ttg aat etc aac tec ggt gaa att acc gtg etc 624 
Val Asp Gly Val Asn Leu Asn Leu Asn Ser Gly Glu He Thr Val Leu 
195 200 205 
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atg ggc cga aac ggc tgc gga aaa tea tec ctg ctg tgg get tta caa 
Met Gly Arg Asn Gly Cys Gly Lys Ser Ser Leu Leu Trp Ala Leu Gin 
210 215 220 



672 



ggt tea ggg act aga aat cag ggc teg gtg cag gtg ctt gat gag gec 
Gly Ser Gly Thr Arg Asn Gin Gly Ser Val Gin Val Leu Asp Glu Ala 
225 230 235 240 



720 



gcg gga ttt teg tgg aca gac ccc aaa act tta aag ccc gee aag egg 
Ala Gly Phe Ser Trp Thr Asp Pro Lys Thr Leu Lys Pro Ala Lys Arg 
245 250 255 



768 



cgc aat ctt gtg tec atg gtt ccg caa aca ccg acc gat att ttg tat 
Arg Asn Leu Val Ser Met Val Pro Gin Thr Pro Thr Asp lie Leu Tyr 
260 265 270 



816 



gaa tea acc gtg cat gca gag etc gca cgc tct gat aaa gat gee gca 
Glu Ser Thr Val His Ala Glu Leu Ala Arg Ser Asp Lys Asp Ala Ala 
275 280 285 



864 



gca ccc gee ggc acc acg egg gaa ate ctg gat tea ctg gtc ccg aat 
Ala Pro Ala Gly Thr Thr Arg Glu lie Leu Asp Ser Leu Val Pro Asn 
290 295 300 



912 



ate ccg gac cat etc cac cca cgt gat eta tea gaa ggc caa aag etc 
lie Pro Asp His Leu His Pro Arg Asp Leu Ser Glu Gly Gin Lys Leu 
305 310 315 320 



960 



tec etc gcg ctg tec ate caa etc gee gca aaa ccc cgc gtg gta ttt 
Ser Leu Ala Leu Ser lie Gin Leu Ala Ala Lys Pro Arg Val Val Phe 
325 330 335 



100£ 



ttc gac gaa ccc acc cgc ggc eta gac tac gac ggc aag aaa tec etc 
Phe Asp Glu Pro Thr Arg Gly Leu Asp Tyr Asp Gly Lys Lys Ser Leu 
340 345 350 



1056 



gec cgc tec ttc caa caa etc gca gac gac ggc cac gec att ttg gtg 
Ala Arg Ser Phe Gin Gin Leu Ala Asp Asp Gly His Ala lie Leu Val 
355 360 365 



1104 



gtc acc cac gac gtg gaa ttc tct gca ctg tgc gee gac cga gtg ttg 
Val Thr His Asp Val Glu Phe Ser Ala Leu Cys Ala Asp Arg Val Leu 
370 375 380 



1152 



ttt atg gec tct gga aag ate ate tec gat ggc aca gee gta gaa ate 
Phe Met Ala Ser Gly Lys lie lie Ser Asp Gly Thr Ala Val Glu He 
385 390 395 400 



1200 



etc ccc gca tea ccg get tac gee cca caa gtc gca aaa ate acc gee 
Leu Pro Ala Ser Pro Ala Tyr Ala Pro Gin Val Ala Lys He Thr Ala 
405 410 415 



1248 



ggc ate caa gag gaa tea cac tgg etc aca gtc teg gee gtg aaa get 
Gly He Gin Glu Glu Ser His Trp Leu Thr Val Ser Ala Val Lys Ala 
420 425 430 



1296 



gcg eta ggg cat ggt gaa ate tea tgatcaaege catcacactc aag 
Ala Leu Gly His Gly Glu He Ser 
435 440 



1343 
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<210> 106 
<211> 440 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Leu Gly Leu Pro Pro Ala Val Met Arg Lys Arg Val Glu Glu Thr Leu 
15 10 15 

Asp Leu Leu Gly lie Ala Glu Leu Arg Tyr Val Pro Leu Ala Glu Leu 
20 25 30 

Ser Gly Gly Glu Gin Gin Arg Val Ala He Gly Ala Val Leu Thr Thr 
35 40 45 

Arg Pro Ala Leu He He Leu Asp Glu Pro Thr Ser Ala Leu Asp Pro 
50 55 60 

Asn Gly Ala Glu Asp Val Leu Ala Thr Val Thr Lys Leu Ala His Asp 
65 70 75 80 

Leu Ala Met Thr Val Val Leu Ala Glu His Arg He Glu Arg Val Leu 
85 90 95 

Gin Tyr Val Asp Arg Val Ala His Val Gly Ala Asp Gly His Val Thr 
100 105 110 

Val Gly Thr Pro Glu Glu He Met Ala Asp Ser Asp Val Ala Pro Pro 
115 120 125 

He Val Glu Leu Gly Arg Trp Ala Gly Trp Ala Pro Leu Pro Leu Ser 
130 135 140 

He Arg Asp Ala Arg Ala His Ser Ala Asp Met Arg Lys Arg Leu Tyr 
145 150 155 160 

Gin Arg Gly Leu Val Val Asn Lys Leu His Asn His Ala Val Gin Pro 
165 170 175 

Leu Leu He Ala Glu Asp He Met Val Asp Phe Pro Glu He Arg Ala 
180 185 190 

Val Asp Gly Val Asn Leu Asn Leu Asn Ser Gly Glu He Thr Val Leu 
195 200 205 

Met Gly Arg Asn Gly Cys Gly Lys Ser Ser Leu Leu Trp Ala Leu Gin 
210 215 220 

Gly Ser Gly Thr Arg Asn Gin Gly Ser Val Gin Val Leu Asp Glu Ala 
225 230 235 240 

Ala Gly Phe Ser Trp Thr Asp Pro Lys Thr Leu Lys Pro Ala Lys Arg 
245 250 255 

Arg Asn Leu Val Ser Met Val Pro Gin Thr Pro Thr Asp He Leu Tyr 
260 265 270 

Glu Ser Thr Val His Ala Glu Leu Ala Arg Ser Asp Lys Asp Ala Ala 
275 280 285 
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Ala Pro Ala Gly 
290 

lie Pro Asp His 
305 

Ser Leu Ala Leu 



Phe Asp Glu Pro 
340 

Ala Arg Ser Phe 
355 

Val Thr His Asp 
370 

Phe Met Ala Ser 
385 

Leu Pro Ala Ser 



Gly He Gin Glu 

420 

Ala Leu Gly His 
435 



Thr Thr Arg Glu 
295 

Leu His Pro Arg 
310 

Ser He Gin Leu 
325 

Thr Arg Gly Leu 



Gin Gin Leu Ala 
360 

Val Glu Phe Ser 
375 

Gly Lys He He 
390 

Pro Ala Tyr Ala 
405 

Glu Ser His Trp 



Gly Glu He Ser 
440 



He Leu Asp Ser 
300 

Asp Leu Ser Glu 
315 

Ala Ala Lys Pro 
330 

Asp Tyr Asp Gly 
345 

Asp Asp Gly His 



Ala Leu Cys Ala 
380 

Ser Asp Gly Thr 
395 

Pro Gin Val Ala 
410 

Leu Thr Val Ser 
425 



Leu Val Pro Asn 



Gly Gin Lys Leu 
320 

Arg Val Val Phe 
335 

Lys Lys Ser Leu 
350 

Ala lie Leu Val 
365 

Asp Arg Val Leu 



Ala Val Glu lie 
400 

Lys He Thr Ala 
415 

Ala Val Lys Ala 
430 



<210> 107 
<211> 576 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (553) 

<223> RXN00828 

<400> 107 

cggtgatcac cgggccgaat ggcgctggaa aatccacact tgcgctgacc atgggtggat 60 



tgcttccgcg aaaagtgggc agctggaact ctctgacacg gtg cgc ggc ggc ctt 

Val Arg Gly Gly Leu 
1 5 



115 



aac acg ccc ccg cac aag tgg cgt tea get gat eta get gca cgt att 
Asn Thr Pro Pro His Lys Trp Arg Ser Ala Asp Leu Ala Ala Arg He 
10 15 20 



163 



ggc act gtc ttt cag gat cca gag cac caa ttt gtg gcg cgc act gtg 
Gly Thr Val Phe Gin Asp Pro Glu His Gin Phe Val Ala Arg Thr Val 
25 30 35 



211 



cgt gat gag eta gaa att ggg ccg aaa ate atg aaa gtc gat gca age 
Arg Asp Glu Leu Glu He Gly Pro Lys He Met Lys Val Asp Ala Ser 
40 45 50 



259 



gag cgc ate gag gag ctg ctt gat cgt ttg cgc etc cgc cac ttg gaa 



307 
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Glu Arg lie Glu Glu Leu Leu Asp Arg Leu Arg Leu Arg His Leu Glu 
55 60 65 

aac gcc aat ccg ttt acc ttg agt ggt gga gaa aag cgc cgc eta tct 355 
Asn Ala Asn Pro Phe Thr Leu Ser Gly Gly Glu Lys Arg Arg Leu Ser 
70 75 80 85 

gtg gcg aca gcc ttg gtg gca gca ccg aaa ctt etc att ttg gat gag 403 
Val Ala Thr Ala Leu Val Ala Ala Pro Lys Leu Leu lie Leu Asp Glu 
90 95 100 

cct acg ttt ggc caa gat ccc gag acc ttc aca gag ctg gtg acc atg 451 
Pro Thr Phe Gly Gin Asp Pro Glu Thr Phe Thr Glu Leu Val Thr Met 
105 110 115 

ttg cgt gaa tta aca gac aac gga ate age att gtg teg gta acc cat 499 
Leu Arg Glu Leu Thr Asp Asn Gly lie Ser lie Val Ser Val Thr His 
120 125 130 

gat cct gat ttc ate gca gcg ctg ggc gat cac cac att gag gtg age 547 
Asp Pro Asp Phe lie Ala Ala Leu Gly Asp His His lie Glu Val Ser 
135 140 145 

gcg aag tgaacctget gatcaaaatt aat 576 

Ala Lys 

150 



<210> 108 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Val Arg Gly Gly Leu Asn Thr Pro Pro His Lys Trp Arg Ser Ala Asp 
15 10 15 

Leu Ala Ala Arg He Gly Thr Val Phe Gin Asp Pro Glu His Gin Phe 
20 25 30 

Val Ala Arg Thr Val Arg Asp Glu Leu Glu He Gly Pro Lys He Met 
35 40 45 

Lys Val Asp Ala Ser Glu Arg lie Glu Glu Leu Leu Asp Arg Leu Arg 
50 55 60 

Leu Arg His Leu Glu Asn Ala Asn Pro Phe Thr Leu Ser Gly Gly Glu 
65 70 75 80 

Lys Arg Arg Leu Ser Val Ala Thr Ala Leu Val Ala Ala Pro Lys Leu 
85 90 95 

Leu He Leu Asp Glu Pro Thr Phe Gly Gin Asp Pro Glu Thr Phe Thr 
100 105 110 

Glu Leu Val Thr Met Leu Arg Glu Leu Thr Asp Asn Gly He Ser He 
115 120 125 



Val Ser Val Thr His Asp Pro Asp Phe He Ala Ala Leu Gly Asp His 
130 135 140 
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His lie Glu Val Ser Ala Lys 
145 150 



<210> 109 
<211> 392 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (369) 
<223> FRXA00828 

<400> 109 

gag cac caa ttt gtg gcg cgc act gtg cgt gat gag eta gaa att ggt 48 

Glu His Gin Phe Val Ala Arg Thr Val Arg Asp Glu Leu Glu lie Gly 
15 10 15 

ccg aaa ate atg aaa gtt gat gca age gag cgc ate gag gag ttg ctt 96 
Pro Lys lie Met Lys Val Asp Ala Ser Glu Arg lie Glu Glu Leu Leu 
20 25 30 

gat egg ttg cgc etc cgc cac tta gaa aat get aat ccg ttt acc ttg 144 
Asp Arg Leu Arg Leu Arg His Leu Glu Asn Ala Asn Pro Phe Thr Leu 
35 40 45 

agt ggt gga gaa aag cgc cgc eta tct gtg gcg aca gec ttg gtg gca 192 
Ser Gly Gly Glu Lys Arg Arg Leu Ser Val Ala Thr Ala Leu Val Ala 
50 55 60 

gca ccg aaa ctt etc att ttg gat gag cct acg ttt ggc caa gat ccc 24 0 
Ala Pro Lys Leu Leu lie Leu Asp Glu Pro Thr Phe Gly Gin Asp Pro 
65 70 75 80 

gag acc ttc aca gag ctg gtg acg atg ttg cgt gaa tta aca gac aac 288 
Glu Thr Phe Thr Glu Leu Val Thr Met Leu Arg Glu Leu Thr Asp Asn 
85 90 95 

gga ate age att gtg tea gta acc cat gat cct gat ttc ate gca gcg 336 
Gly lie Ser lie Val Ser Val Thr His Asp Pro Asp Phe lie Ala Ala 
100 105 110 

ctg ggc gat cac cac att gag gtg age gcg aag tgaacctget gatcaaaatt 389 
Leu Gly Asp His His lie Glu Val Ser Ala Lys 
115 120 

aat 392 



<210> 110 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Glu His Gin Phe Val Ala Arg Thr Val Arg Asp Glu Leu Glu lie Gly 
15 10 15 

Pro Lys lie Met Lys Val Asp Ala Ser Glu Arg lie Glu Glu Leu Leu 
20 25 30 
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Asp Arg Leu Arg Leu Arg His Leu Glu Asn Ala Asn Pro Phe Thr Leu 
35 40 45 

Ser Gly Gly Glu Lys Arg Arg Leu Ser Val Ala Thr Ala Leu Val Ala 
50 55 60 

Ala Pro Lys Leu Leu lie Leu Asp Glu Pro Thr Phe Gly Gin Asp Pro 
65 70 75 80 

Glu Thr Phe Thr Glu Leu Val Thr Met Leu Arg Glu Leu Thr Asp Asn 
85 90 95 

Gly lie Ser lie Val Ser Val Thr His Asp Pro Asp Phe lie Ala Ala 
100 105 110 



Leu Gly Asp His His lie Glu Val Ser Ala Lys 
115 120 



<210> 111 
<211> 703 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703} 

<223> RXN03020 

<400> 111 

cgccgcagca ggactcatcg gtgccgccat ttcactcggc cccatccttc gcgtcgaacc 60 



acgctccgca ctcatgaacg cataagaaaa ggaacctcac atg act etc cac gtt 115 

Met Thr Leu His Val 
1 5 



tea aat etc aat ctg acc gtc gec gac gga tec ace tea cgc acc ctg 
Ser Asn Leu Asn Leu Thr Val Ala Asp Gly Ser Thr Ser Arg Thr Leu 
10 15 20 



163 



etc aac aac ata cac ttt tgg atg tec aac cag gcg aag teg teg gta 211 
Leu Asn Asn lie His Phe Trp Met Ser Asn Gin Ala Lys Ser Ser Val 
25 30 35 



tea ccg gee cat ccg get ccg gaa aat cca ccc tac teg ccg tec teg 
Ser Pro Ala His Pro Ala Pro Glu Asn Pro Pro Tyr Ser Pro Ser Ser 
40 45 50 



259 



get gec tec aaa gcg ccc gat tec ggc acc gcg acg etc ggc gac ate 
Ala Ala Ser Lys Ala Pro Asp Ser Gly Thr Ala Thr Leu Gly Asp lie 
55 60 65 



307 



gac ctg etc aac ccc caa aac cga get get tta cga cgc aac cac eta 355 
Asp Leu Leu Asn Pro Gin Asn Arg Ala Ala Leu Arg Arg Asn His Leu 
70 75 80 85 



gga att gtc ttc caa cag cca aac ctg etc ccc teg ttg act gtc etc 
Gly lie Val Phe Gin Gin Pro Asn Leu Leu Pro Ser Leu Thr Val Leu 
90 95 100 



403 



BGM31CP 



- 162- 



gac caa ctg ctg etc att ccc egg etc ggc agg ate etc ccg ccc age 451 

Asp Gin Leu Leu Leu lie Pro Arg Leu Gly Arg lie Leu Pro Pro Ser 

105 110 115 

cgc age gca cgc acc caa cac aaa gac aaa gec ctt tea ctt ctg aac 499 

Arg Ser Ala Arg Thr Gin His Lys Asp Lys Ala Leu Ser Leu Leu Asn 

120 125 130 

tec ate gga etc ggc gac tta gca aaa cgc aag gtc age gaa eta tec 547 

Ser lie Gly Leu Gly Asp Leu Ala Lys Arg Lys Val Ser Glu Leu Ser 

135 140 145 

ggt gga caa caa gec cgc gtt aac ttg gee cgc gcg ctg atg aac tec 595 

Gly Gly Gin Gin Ala Arg Val Asn Leu Ala Arg Ala Leu Met Asn Ser 

150 155 160 165 

ccc aag etc ctg ctt gtc gat gaa ccc acc gee gec etc gat caa cat 643 

Pro Lys Leu Leu Leu Val Asp Glu Pro Thr Ala Ala Leu Asp Gin His 

170 175 180 

tec gee age gaa gtc acc gaa eta ate gtc teg atg gee cac caa tac 691 

Ser Ala Ser Glu Val Thr Glu Leu lie Val Ser Met Ala His Gin Tyr 

185 190 195 

aac gec ccc aca 703 
Asn Ala Pro Thr 
200 



<210> 112 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Met Thr Leu His Val Ser Asn Leu Asn Leu Thr Val Ala Asp Gly Ser 
15 10 15 

Thr Ser Arg Thr Leu Leu Asn Asn lie His Phe Trp Met Ser Asn Gin 
20 25 30 

Ala Lys Ser Ser Val Ser Pro Ala His Pro Ala Pro Glu Asn Pro Pro 
35 40 45 

Tyr Ser Pro Ser Ser Ala Ala Ser Lys Ala Pro Asp Ser Gly Thr Ala 
50 55 60 

Thr Leu Gly Asp lie Asp Leu Leu Asn Pro Gin Asn Arg Ala Ala Leu 
65 70 75 80 

Arg Arg Asn His Leu Gly lie Val Phe Gin Gin Pro Asn Leu Leu Pro 
85 90 95 

Ser Leu Thr Val Leu Asp Gin Leu Leu Leu lie Pro Arg Leu Gly Arg 
100 105 110 

lie Leu Pro Pro Ser Arg Ser Ala Arg Thr Gin His Lys Asp Lys Ala 
115 120 125 



Leu Ser Leu Leu Asn Ser lie Gly Leu Gly Asp Leu Ala Lys Arg Lys 
130 135 140 
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Val Ser Glu Leu Ser Gly Gly Gin Gin Ala Arg Val Asn Leu Ala Arg 
145 150 155 160 

Ala Leu Met Asn Ser Pro Lys Leu Leu Leu Val Asp Glu Pro Thr Ala 
165 170 175 

Ala Leu Asp Gin His Ser Ala Ser Glu Val Thr Glu Leu lie Val Ser 
180 185 190 

Met Ala His Gin Tyr Asn Ala Pro Thr 
195 200 



<210> 113 
<211> 614 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (591) 
<223> RXN00726 



<400> 113 

aac gcg ggt cgc ttg tat gtc gat ggc gat etc att ggc tac cga gag 48 

Asn Ala Gly Arg Leu Tyr Val Asp Gly Asp Leu lie Gly Tyr Arg Glu 
15 10 15 



cgc gat ggc gtg ctg tac gaa ate tct gag aag gac gec gec aag cag 96 
Arg Asp Gly Val Leu Tyr Glu lie Ser Glu Lys Asp Ala Ala Lys Gin 
20 25 30 



cgc tec gat ate ggc atg gtg ttc cag aac ttc aac etc ttc ccc cac 144 
Arg Ser Asp lie Gly Met Val Phe Gin Asn Phe Asn Leu Phe Pro His 
35 40 45 



cgc acg gtg ate gag aac ate ate gaa get ccc ate cac gtg aag aag 192 
Arg Thr Val lie Glu Asn lie lie Glu Ala Pro lie His Val Lys Lys 
50 55 60 



cag ccc gaa age aag gec cgc gca cgt gec atg gag ctg ctt gag cag 240 
Gin Pro Glu Ser Lys Ala Arg Ala Arg Ala Met Glu Leu Leu Glu Gin 
65 70 75 80 



gtc ggc etc gec cac aag gcg gac gec tac ccc gtc caa ctg teg ggt 288 
Val Gly Leu Ala His Lys Ala Asp Ala Tyr Pro Val Gin Leu Ser Gly 
85 90 95 



ggt cag cag cag cgc gtt gca att gec cgc gee gtc gee atg gag cca 336 
Gly Gin Gin Gin Arg Val Ala lie Ala Arg Ala Val Ala Met Glu Pro 
100 105 110 



aag etc atg ctt ttc gac gaa ccc ace age get ttg gac cct gaa etc 384 
Lys Leu Met Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Leu 
115 120 125 



gtc ggt gaa gtc ctg cga gtg atg aaa cag etc gec gac gac ggc atg 432 
Val Gly Glu Val Leu Arg Val Met Lys Gin Leu Ala Asp Asp Gly Met 
130 135 140 
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acc atg ctt gtt gtc acc cac gaa atg ggc ttc gcc cac gaa gtc gcc 480 
Thr Met Leu Val Val Thr His Glu Met Gly Phe Ala His Glu Val Ala 
145 150 155 160 

gac cag gtc gtg ttc atg gcc gat gga gtt gtc gtt gaa gcc gga acc 528 
Asp Gin Val Val Phe Met Ala Asp Gly Val Val Val Glu Ala Gly Thr 
165 170 175 

ccc gaa caa gtt ctg gac aat cca aag gaa cag cgc acc aaa gac ttc 57 6 
Pro Glu Gin Val Leu Asp Asn Pro Lys Glu Gin Arg Thr Lys Asp Phe 
180 185 190 

ctg tct tct ctg etc taaccttttc gggtcttaaa aaa 614 
Leu Ser Ser Leu Leu 
195 



<210> 114 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Asn Ala Gly Arg Leu Tyr Val Asp Gly Asp Leu lie Gly Tyr Arg Glu 
15 10 15 

Arg Asp Gly Val Leu Tyr Glu lie Ser Glu Lys Asp Ala Ala Lys Gin 
20 25 30 

Arg Ser Asp lie Gly Met Val Phe Gin Asn Phe Asn Leu Phe Pro His 
35 40 45 

Arg Thr Val lie Glu Asn lie lie Glu Ala Pro lie His Val Lys Lys 
50 55 60 

Gin Pro Glu Ser Lys Ala Arg Ala Arg Ala Met Glu Leu Leu Glu Gin 
65 70 75 80 

Val Gly Leu Ala His Lys Ala Asp Ala Tyr Pro Val Gin Leu Ser Gly 
85 90 95 

Gly Gin Gin Gin Arg Val Ala lie Ala Arg Ala Val Ala Met Glu Pro 
100 105 110 

Lys Leu Met Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Leu 
115 120 125 

Val Gly Glu Val Leu Arg Val Met Lys Gin Leu Ala Asp Asp Gly Met 
130 135 140 

Thr Met Leu Val Val Thr His Glu Met Gly Phe Ala His Glu Val Ala 
145 150 155 160 

Asp Gin Val Val Phe Met Ala Asp Gly Val Val Val Glu Ala Gly Thr 
165 170 175 

Pro Glu Gin Val Leu Asp Asn Pro Lys Glu Gin Arg Thr Lys Asp Phe 
180 185 190 



Leu Ser Ser Leu Leu 
195 
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<210> 115 

<211> 765 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (742) 

<223> RXN02570 

<400> 115 

ccattgttat gctcattgtg tttgtggtgg tcaagtcgct acccaagcgc accactaggg 60 

cattggttcc gcagcgggtt ccggaggacg tcgcttaaac atg aat cct ttg aca 115 

Met Asn Pro Leu Thr 
1 5 

tgg ate att ggc gca ttc age atg tgg ate gtg gtg ctg ggc gtt aat 163 
Trp lie He Gly Ala Phe Ser Met Trp He Val Val Leu Gly Val Asn 
10 15 20 

aag ctt ggt tta age ate gca gtg ate ate ate gcg cag gtc gtg gcg 211 
Lys Leu Gly Leu Ser He Ala Val He He lie Ala Gin Val Val Ala 
25 30 35 

atg att egg gtg cgc aat gta tct gtg ttg get tea aca gca ttg tta 259 
Met He Arg Val Arg Asn Val Ser Val Leu Ala Ser Thr Ala Leu Leu 
40 45 50 

teg gtt cct gca ttg gee teg atg gcg ctg att cac atg ccg tat tct 307 
Ser Val Pro Ala Leu Ala Ser Met Ala Leu He His Met Pro Tyr Ser 
55 60 65 

tec gac ggc tgg ttg att get ctt ace ttg acg get cgt ttt agt gcg 355 
Ser Asp Gly Trp Leu He Ala Leu Thr Leu Thr Ala Arg Phe Ser Ala 
70 75 80 85 

ttg atg tct att ttc etc ctt gca gca aca gcg att act att cct gag 403 
Leu Met Ser He Phe Leu Leu Ala Ala Thr Ala He Thr He Pro Glu 
90 95 100 

ctg gtg aaa tec eta tat cgt tgg ccc aag ctg gcg tat ate gtg ggt 451 
Leu Val Lys Ser Leu Tyr Arg Trp Pro Lys Leu Ala Tyr He Val Gly 
105 110 115 

tct gca ttg cag atg att ccg cag ggt aaa cag acc ttg gcg ttg gtt 499 
Ser Ala Leu Gin Met He Pro Gin Gly Lys Gin Thr Leu Ala Leu Val 
120 125 130 

cgt gat gec aat get ttg cgc ggg cgc age gtt aaa ggt ccc gtg cgc 547 
Arg Asp Ala Asn Ala Leu Arg Gly Arg Ser Val Lys Gly Pro Val Arg 
135 140 145 

gcg gtg aaa tat gtg ggt ttg ccc ctg att aca cat tta ctt agt gca 595 
Ala Val Lys Tyr Val Gly Leu Pro Leu He Thr His Leu Leu Ser Ala 
150 155 160 165 



ggt gec gcg cga gcg att ccc ttg gag gtc gca ggc ctg gac agg ccg 
Gly Ala Ala Arg Ala He Pro Leu Glu Val Ala Gly Leu Asp Arg Pro 



643 
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170 



175 



180 



ggg ccg cgt acg gtg ttg gtt gag gtg gtg gag ggg cgc gtc gaa aag 
Gly Pro Arg Thr Val Leu Val Glu Val Val Glu Gly Arg Val Glu Lys 
185 190 195 



691 



cat tgt cgc tgg ttg ttg ccg ctt ttg gca gtc ggg atg gcg tgg tgg 
His Cys Arg Trp Leu Leu Pro Leu Leu Ala Val Gly Met Ala Trp Trp 
200 205 210 



739 



etc taactcaaat cgtcggaccg tec 
Leu 



765 



<210> 116 
<211> 214 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Met Asn Pro Leu Thr Trp lie lie Gly Ala Phe Ser Met Trp lie Val 
15 10 15 

Val Leu Gly Val Asn Lys Leu Gly Leu Ser lie Ala Val lie lie lie 
20 25 30 

Ala Gin Val Val Ala Met lie Arg Val Arg Asn Val Ser Val Leu Ala 
35 40 45 

Ser Thr Ala Leu Leu Ser Val Pro Ala Leu Ala Ser Met Ala Leu lie 
50 55 60 

His Met Pro Tyr Ser Ser Asp Gly Trp Leu lie Ala Leu Thr Leu Thr 
65 70 75 80 

Ala Arg Phe Ser Ala Leu Met Ser lie Phe Leu Leu Ala Ala Thr Ala 
85 90 95 

He Thr He Pro Glu Leu Val Lys Ser Leu Tyr Arg Trp Pro Lys Leu 
100 105 110 

Ala Tyr He Val Gly Ser Ala Leu Gin Met He Pro Gin Gly Lys Gin 
115 120 125 

Thr Leu Ala Leu Val Arg Asp Ala Asn Ala Leu Arg Gly Arg Ser Val 
130 135 140 

Lys Gly Pro Val Arg Ala Val Lys Tyr Val Gly Leu Pro Leu He Thr 
145 150 155 160 

His Leu Leu Ser Ala Gly Ala Ala Arg Ala He Pro Leu Glu Val Ala 
165 170 175 

Gly Leu Asp Arg Pro Gly Pro Arg Thr Val Leu Val Glu Val Val Glu 
180 185 190 

Gly Arg Val Glu Lys His Cys Arg Trp Leu Leu Pro Leu Leu Ala Val 
195 200 205 



Gly Met Ala Trp Trp Leu 
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210 



<210> 117 
<211> 957 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (934) 

<223> RXN02354 

<400> 117 

gaataaagaa aaagaaactg ggcggaacca aggatgagaa acccaccgct aaggatgctg 60 

ttgtaaaggc cgattctgct gtgaaggaag ccgctaagcc atg act aaa cga aca 115 

Met Thr Lys Arg Thr 
1 5 

aaa gga etc ate etc aac tac gec gga gtg gtg ttc ate etc ttc tgg 163 
Lys Gly Leu lie Leu Asn Tyr Ala Gly Val Val Phe He Leu Phe Trp 
10 15 20 

gga eta get ccc ttc tac tgg atg gtt ate ace gca ctg cgc gat tec 211 
Gly Leu Ala Pro Phe Tyr Trp Met Val He Thr Ala Leu Arg Asp Ser 
25 30 35 



aag cac acc ttt gac ace acc cca tgg cca acg cac gtc acc ttg gat 
Lys His Thr Phe Asp Thr Thr Pro Trp Pro Thr His Val Thr Leu Asp 
40 45 50 

aac ttc egg gac gca ctg gec acc gac aaa ggc aac aac ttc etc gca 
Asn Phe Arg Asp Ala Leu Ala Thr Asp Lys Gly Asn Asn Phe Leu Ala 
55 60 65 



gtt etc gtg gga gtg ttc acc gec tac get eta gec cga ctg gaa ttc 
Val Leu Val Gly Val Phe Thr Ala Tyr Ala Leu Ala Arg Leu Glu Phe 
90 95 100 

ccg ggc aaa ggc att gtc acc ggc ate ate ttg gca gec tec atg ttc 
Pro Gly Lys Gly He Val Thr Gly He He Leu Ala Ala Ser Met Phe 
105 110 115 

ccc ggc ate gec ctg gtc act ccg ctg ttc cag etc ttc ggt gac etc 
Pro Gly He Ala Leu Val Thr Pro Leu Phe Gin Leu Phe Gly Asp Leu 
120 125 130 

aac tgg ate ggc acc tac caa gcg ctg att ate ccg aac att tec ttc 
Asn Trp He Gly Thr Tyr Gin Ala Leu He He Pro Asn He Ser Phe 
135 140 145 



259 



307 



gec att ggc aac tea ctg gtc ate age gtc acc aca aca gcg ate get 355 
Ala He Gly Asn Ser Leu Val He Ser Val Thr Thr Thr Ala He Ala 
70 75 80 85 



403 



451 



499 



547 



gcg eta cct ctg acg ate tac acg etc gta tec ttc ttc agg caa ctg 595 
Ala Leu Pro Leu Thr He Tyr Thr Leu Val Ser Phe Phe Arg Gin Leu 
150 155 160 165 



ccc tgg gaa etc gaa gaa tea gca cgt gtc gac ggc gee aca cgt ggc 



643 
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Pro Trp Glu Leu Glu Glu Ser Ala Arg Val Asp Gly Ala Thr Arg Gly 
170 175 180 

caa gcc ttc cgc atg ate ctg ctt cct eta gca gcg ccc gca eta ttt 
Gin Ala Phe Arg Met He Leu Leu Pro Leu Ala Ala Pro Ala Leu Phe 
185 190 195 

acc acc gcg ate etc gca ttc att gca acg tgg aac gaa ttc atg ctg 
Thr Thr Ala He Leu Ala Phe He Ala Thr Trp Asn Glu Phe Met Leu 
200 205 210 

gcc cgc caa eta tec aac acc tec aca gag cca gtg acc gtt gcg ate 
Ala Arg Gin Leu Ser Asn Thr Ser Thr Glu Pro Val Thr Val Ala He 
215 220 225 

gca agg ttc acc gga cca age tec ttc gaa tac ccc tac gcc tct gtc 
Ala Arg Phe Thr Gly Pro Ser Ser Phe Glu Tyr Pro Tyr Ala Ser Val 
230 235 240 245 



691 



739 



787 



335 



883 



atg gca gcg gga get ttg gtg acc ate cca ctg ate ate atg gtt etc 
Met Ala Ala Gly Ala Leu Val Thr He Pro Leu He He Met Val Leu 
250 255 260 

ate ttc caa cgc cgc ate gtc tec gga etc acc gca ggt ggc gtg aaa 931 
He Phe Gin Arg Arg He Val Ser Gly Leu Thr Ala Gly Gly Val Lys 
265 270 275 



gcc tagactagat actcatgagt get 
Ala 



957 



<210> 118 
<211> 278 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Met Thr Lys Arg Thr Lys Gly Leu He Leu Asn Tyr Ala Gly Val Val 
15 10 15 

Phe He Leu Phe Trp Gly Leu Ala Pro Phe Tyr Trp Met Val He Thr 
20 25 30 

Ala Leu Arg Asp Ser Lys His Thr Phe Asp Thr Thr Pro Trp Pro Thr 
35 40 45 

His Val Thr Leu Asp Asn Phe Arg Asp Ala Leu Ala Thr Asp Lys Gly 
50 55 60 

Asn Asn Phe Leu Ala Ala He Gly Asn Ser Leu Val He Ser Val Thr 
65 70 75 80 

Thr Thr Ala He Ala Val Leu Val Gly Val Phe Thr Ala Tyr Ala Leu 
85 90 95 

Ala Arg Leu Glu Phe Pro Gly Lys Gly He Val Thr Gly He He Leu 
100 105 HO 



Ala Ala Ser Met Phe Pro Gly He Ala Leu Val Thr Pro Leu Phe Gin 
115 120 125 
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Leu Phe Gly Asp 
130 

Pro Asn lie Ser 
145 

Phe Phe Arg Gin 



Gly Ala Thr Arg 

180 

Ala Pro Ala Leu 
195 

Asn Glu Phe Met 

210 

Val Thr Val Ala 
225 

Pro Tyr Ala Ser 



lie He Met Val 
260 

Ala Gly Gly Val 
275 



Leu Asn Trp He 
135 

Phe Ala Leu Pro 
150 

Leu Pro Trp Glu 
165 

Gly Gin Ala Phe 



Phe Thr Thr Ala 
200 

Leu Ala Arg Gin 
215 

He Ala Arg Phe 
230 

Val Met Ala Ala 
245 

Leu He Phe Gin 



Lys Ala 



Gly Thr Tyr Gin 
140 

Leu Thr He Tyr 
155 

Leu Glu Glu Ser 
170 

Arg Met He Leu 
185 

He Leu Ala Phe 



Leu Ser Asn Thr 
220 

Thr Gly Pro Ser 
235 

Gly Ala Leu Val 
250 

Arg Arg He Val 
265 



Ala Leu He He 



Thr Leu Val Ser 
160 

Ala Arg Val Asp 
175 

Leu Pro Leu Ala 
190 

He Ala Thr Trp 
205 

Ser Thr Glu Pro 



Ser Phe Glu Tyr 
240 

Thr He Pro Leu 
255 

Ser Gly Leu Thr 
270 



<210> 119 
<211> 889 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (889) 

<223> FRXA02354 

<400> 119 

gaataaagaa aaagaaactg ggcggaacca aggatgagaa acccaccgct aaggatgctg 60 

ttgtaaaggc cgattctgct gtgaaggaag ccgctaagcc atg act aaa cga aca 115 

Met Thr Lys Arg Thr 
1 5 

aaa gga etc ate etc aac tac gec gga gtg gtg ttc ate etc ttc tgg 163 
Lys Gly Leu He Leu Asn Tyr Ala Gly Val Val Phe He Leu Phe Trp 
10 15 20 

gga eta get ccc ttc tac tgg atg gtt ate acc gca ctg cgc gat tec 211 
Gly Leu Ala Pro Phe Tyr Trp Met Val He Thr Ala Leu Arg Asp Ser 
25 30 35 



aag cac acc ttt gac acc acc cca tgg cca acg cac gtc acc ttg gat 
Lys His Thr Phe Asp Thr Thr Pro Trp Pro Thr His Val Thr Leu Asp 
40 45 50 



259 
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aac ttc egg gac gca ctg gec acc gac aaa ggc aac aac ttc etc gca 307 

Asn Phe Arg Asp Ala Leu Ala Thr Asp Lys Gly Asn Asn Phe Leu Ala 

55 60 65 

gec att ggc aac tea ctg gtc ate age gtc acc aca aca gcg ate get 355 

Ala lie Gly Asn Ser Leu Val He Ser Val Thr Thr Thr Ala He Ala 

70 75 80 85 

gtt etc gtg gga gtg ttc acc gec tac get eta gec cga ctg gaa ttc 403 

Val Leu Val Gly Val Phe Thr Ala Tyr Ala Leu Ala Arg Leu Glu Phe 
90 95 100 

ccg ggc aaa ggc att gtc acc ggc ate ate ttg gca gee tec atg ttc 451 

Pro Gly Lys Gly He Val Thr Gly He He Leu Ala Ala Ser Met Phe 

105 110 115 

ccc ggc ate gee ctg gtc act ccg ctg ttc cag etc ttc ggt gac etc 4 99 

Pro Gly He Ala Leu Val Thr Pro Leu Phe Gin Leu Phe Gly Asp Leu 

120 125 130 

aac tgg ate ggc acc tac caa gcg ctg att ate ccg aac att tec ttc 547 

Asn Trp He Gly Thr Tyr Gin Ala Leu He He Pro Asn He Ser Phe 

135 140 145 

gcg eta cct ctg acg ate tac acg etc gta tec ttc ttc agg caa ctg 595 

Ala Leu Pro Leu Thr He Tyr Thr Leu Val Ser Phe Phe Arg Gin Leu 

150 155 160 165 

ccc tgg gaa etc gaa gaa tea gca cgt gtc gac ggc gec aca cgt ggc 643 

Pro Trp Glu Leu Glu Glu Ser Ala Arg Val Asp Gly Ala Thr Arg Gly 
170 175 180 

caa gec ttc cgc atg ate ctg ctt cct eta gca gcg ccc gca eta ttt 691 

Gin Ala Phe Arg Met He Leu Leu Pro Leu Ala Ala Pro Ala Leu Phe 

185 190 195 

acc acc gcg ate etc gca ttc att gca acg tgg aac gaa ttc atg ctg 739 

Thr Thr Ala He Leu Ala Phe He Ala Thr Trp Asn Glu Phe Met Leu 

200 205 210 

gec cgc caa eta tec aac acc tec aca gag cca gtg acc gtt gcg ate 787 

Ala Arg Gin Leu Ser Asn Thr Ser Thr Glu Pro Val Thr Val Ala He 

215 220 225 

gca agg ttc acc gga cca age tec ttc gaa tac ccc tac gee tct gtc 835 

Ala Arg Phe Thr Gly Pro Ser Ser Phe Glu Tyr Pro Tyr Ala Ser Val 

230 235 240 245 

atg gca gcg gga get ttg gtg acc ate cca ctg ate ate atg gtt etc 883 

Met Ala Ala Gly Ala Leu Val Thr He Pro Leu He He Met Val Leu 
250 255 260 

ate ttc 889 
He Phe 



<210> 120 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 120 

Met Thr Lys Arg Thr Lys Gly Leu lie Leu Asn Tyr Ala Gly Val Val 
15 10 15 

Phe lie Leu Phe Trp Gly Leu Ala Pro Phe Tyr Trp Met Val lie Thr 
20 25 30 

Ala Leu Arg Asp Ser Lys His Thr Phe Asp Thr Thr Pro Trp Pro Thr 
35 40 45 

His Val Thr Leu Asp Asn Phe Arg Asp Ala Leu Ala Thr A^p Lys Gly 
50 55 60 

Asn Asn Phe Leu Ala Ala lie Gly Asn Ser Leu Val lie Ser Val Thr 
65 70 75 80 

Thr Thr Ala He Ala Val Leu Val Gly Val Phe Thr Ala Tyr Ala Leu 
85 90 95 

Ala Arg Leu Glu Phe Pro Gly Lys Gly He Val Thr Gly He lie Leu 
100 105 110 

Ala Ala Ser Met Phe Pro Gly He Ala Leu Val Thr Pro Leu Phe Gin 
115 120 125 

Leu Phe Gly Asp Leu Asn Trp He Gly Thr Tyr Gin Ala Leu He He 
130 135 140 

Pro Asn He Ser Phe Ala Leu Pro Leu Thr He Tyr Thr Leu Val Ser 
145 150 155 160 

Phe Phe Arg Gin Leu Pro Trp Glu Leu Glu Glu Ser Ala Arg Val Asp 
165 170 175 

Gly Ala Thr Arg Gly Gin Ala Phe Arg Met He Leu Leu Pro Leu Ala 
180 185 190 

Ala Pro Ala Leu Phe Thr Thr Ala He Leu Ala Phe He Ala Thr Trp 
195 200 205 

Asn Glu Phe Met Leu Ala Arg Gin Leu Ser Asn Thr Ser Thr Glu Pro 
210 215 220 

Val Thr Val Ala He Ala Arg Phe Thr Gly Pro Ser Ser Phe Glu Tyr 
225 230 235 240 

Pro Tyr Ala Ser Val Met Ala Ala Gly Ala Leu Val Thr He Pro Leu 
245 250 255 

He He Met Val Leu He Phe 
260 



<210> 121 
<211> 1251 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (1228) 
<223> RXN00001 

<400> 121 

tgtcataggc agcactctag atggcgcaca gtgactcact tcactgtttc tcacactacg 60 

gatcgttcgg cacgtacctg ccgatggagg agattctgca atg gca acc gta acg 115 

Met Ala Thr Val Thr 
1 5 

ttc aaa gat get tec eta age tac ccg gga gca aag gaa ccc acc gtc 163 
Phe Lys Asp Ala Ser Leu Sex Tyr Pro Gly Ala Lys ^lu Pro Thr Val 
10 15 20 

aag aaa ttc aac ctg gaa ate gee gat ggc gag ttc etc gtc etc gtc 211 
Lys Lys Phe Asn Leu Glu lie Ala Asp Gly Glu Phe Leu Val Leu Val 
25 30 35 

ggc cct tec ggc tgt ggt aaa tec acc acg ctg cgc atg ctg gee ggt 259 
Gly Pro Ser Gly Cys Gly Lys Ser Thr Thr Leu Arg Met Leu Ala Gly 
40 45 50 

ttg gaa aac gtt act gac ggt gec att ttc ate gga gac aag gac gtt 307 
Leu Glu Asn Val Thr Asp Gly Ala lie Phe lie Gly Asp Lys Asp Val 
55 60 65 

acc cac gtt gca ccg cgt gac cgt gac ate gec atg gtt ttc cag aac 355 
Thr His Val Ala Pro Arg Asp Arg Asp lie Ala Met Val Phe Gin Asn 
70 75 30 85 

tat get etc tac ccc cac atg acc gtg ggc gag aac atg ggc ttc gca 403 
Tyr Ala Leu Tyr Pro His Met Thr Val Gly Glu Asn Met Gly Phe Ala 
90 95 100 

ctg aag ate gec ggc aag tec caa gac gag ate aat aag cgc gtc gac 451 
Leu Lys lie Ala Gly Lys Ser Gin Asp Glu lie Asn Lys Arg Val Asp 
105 110 115 

gaa gee gee gee act ttg ggc ctg acc gaa ttc ttg gag cgc aag ccg 499 
Glu Ala Ala Ala Thr Leu Gly Leu Thr Glu Phe Leu Glu Arg Lys Pro 
120 125 130 

aag gee ctg tec ggt ggt cag cgt cag cgt gtg gee atg ggc cgc gec 54 7 
Lys Ala Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Met Gly Arg Ala 
135 140 145 

att gtt cgc aac ccg cag gtc ttt etc atg gat gag ccg ctg tct aac 595 
lie Val Arg Asn Pro Gin Val Phe Leu Met Asp Glu Pro Leu Ser Asn 
150 155 160 165 

etc gat gec aag ctg cgt gtt cag acc cgt acc cag att gca gec ctg 64 3 
Leu Asp Ala Lys Leu Arg Val Gin Thr Arg Thr Gin lie Ala Ala Leu 
170 175 180 

cag cgc aag ctt ggg gtt acc acc gtt tac gtc acc cac gac cag acg 691 
Gin Arg Lys Leu Gly Val Thr Thr Val Tyr Val Thr His Asp Gin Thr 
185 190 195 



gag gee ttg acc atg ggt gac cgc ate gcg gtg ctg aag gat ggc tac 739 
Glu Ala Leu Thr Met Gly Asp Arg lie Ala Val Leu Lys Asp Gly Tyr 
200 205 210 
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ctg cag cag gtt ggc gcg ccc cga gag ctt tat gac cgc ccc gcc aac 787 
Leu Gin Gin Val Gly Ala Pro Arg Glu Leu Tyr Asp Arg Pro Ala Asn 
215 220 225 

gtc ttc gtc gcc ggc ttc ate ggc tec cca gcc atg aac ttg ggc acc 835 
Val Phe Val Ala Gly Phe He Gly Ser Pro Ala Met Asn Leu Gly Thr 
230 235 240 245 

ttc teg gtc aag gat ggt gac get acc tct ggt cac get cgc ate aag 883 
Phe Ser Val Lys Asp Gly Asp Ala Thr Ser Gly His Ala Arg He Lys 
250 255 260 

ctt tec ccg gaa acc etc gcc gcc atg acg ccg gag gat aat ggc cgc 931 
Leu Ser Pro Glu Thr Leu Ala Ala Met Thr Pro Glu Asp Asn Gly Arg 
265 270 275 

ate acc att ggt ttc cgc ccg gag gca ctg gag ate att ccg gaa ggc 97 9 
He Thr lie Gly Phe Arg Pro Glu Ala Leu Glu lie lie Pro Glu Gly 
280 285 290 

gag tec acc gat ctt tec ate cca ate aag etc gac ttc gtg gag gaa 1027 
Glu Ser Thr Asp Leu Ser He Pro He Lys Leu Asp Phe Val Glu Glu 
295 300 305 

etc ggt tec gat tec ttc etc tac ggc aag ctg gta ggc gag ggc gac 1075 
Leu Gly Ser Asp Ser Phe Leu Tyr Gly Lys Leu Val Gly Glu Gly Asp 
310 315 320 325 

ctt gga tec tec age gag gat gtc ccc gag tec ggc caa ate gtc gtc 1123 
Leu Gly Ser Ser Ser Glu Asp Val Pro Glu Ser Gly Gin He Val Val 
330 335 340 

cgc get get ccg aac gcc gcg cct get ccg ggc agt gtt ttc cac gca 1171 
Arg Ala Ala Pro Asn Ala Ala Pro Ala Pro Gly Ser Val Phe His Ala 
345 350 355 

cgc ate gtg gag ggc ggc cag cac aac ttc teg gcg teg act ggc aag 1219 
Arg He Val Glu Gly Gly Gin His Asn Phe Ser Ala Ser Thr Gly Lys 
360 365 370 

cgc etc cct taagcccgcg taccggctac ccc 1251 
Arg Leu Pro 
375 



<210> 122 
<211> 376 

<212> PRT 

<213> Corynebacteriurn glutamicum 
<400> 122 

Met Ala Thr Val Thr Phe Lys Asp Ala Ser Leu Ser Tyr Pro Gly Ala 
15 10 15 

Lys Glu Pro Thr Val Lys Lys Phe Asn Leu Glu He Ala Asp Gly Glu 
20 25 30 



Phe Leu Val Leu Val Gly Pro Ser Gly Cys Gly Lys Ser Thr Thr Leu 
35 40 45 
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Arg Met Leu Ala 
50 

Gly Asp Lys Asp 

65 

Met Val Phe Gin 



Asn Met Gly Phe 

100 

Asn Lys Arg Val 
115 

Leu Glu Arg Lys 
130 

Ala Met Gly Arg 
145 

Glu Pro Leu Ser 



Gin lie Ala Ala 
180 

Thr His Asp Gin 
195 

Leu Lys Asp Gly 
210 

Asp Arg Pro Ala 
225 

Met Asn Leu Gly 



His Ala Arg lie 
260 

Glu Asp Asn Gly 
275 

lie lie Pro Glu 
290 

Asp Phe Val Glu 
305 

Val Gly Glu Gly 



Gly Gin lie Val 
340 

Ser Val Phe His 
355 

Ala Ser Thr Gly 



Gly Leu Glu Asn 
55 

Val Thr His Val 

70 

Asn Tyr Ala Leu 
85 

Ala Leu Lys lie 



Asp Glu Ala Ala 
120 

Pro Lys Ala Leu 
135 

Ala lie Val Arg 
150 

Asn Leu Asp Ala 
165 

Leu Gin Arg Lys 



Thr Glu Ala Leu 
200 

Tyr Leu Gin Gin 
215 

Asn Val Phe Val 
230 

Thr Phe Ser Val 
245 

Lys Leu Ser Pro 



Arg lie Thr lie 
280 

Gly Glu Ser Thr 
295 

Glu Leu Gly Ser 
310 

Asp Leu Gly Ser 
325 

Val Arg Ala Ala 



Ala Arg lie Val 
360 

Lys Arg Leu Pro 



Val Thr Asp Gly 
60 

Ala Pro Arg Asp 

75 

Tyr Pro His Met 
90 

Ala Gly Lys Ser 
105 

Ala Thr Leu Gly 



Ser Gly Gly Gin 
140 

Asn Pro Gin Val 
155 

Lys Leu Arg Val 
170 

Leu Gly Val Thr 
185 

Thr Met Gly Asp 



Val Gly Ala Pro 
220 

Ala Gly Phe He 
235 

Lys Asp Gly Asp 
250 

Glu Thr Leu Ala 
265 

Gly Phe Arg Pro 



Asp Leu Ser He 
300 

Asp Ser Phe Leu 
315 

Ser Ser Glu Asp 
330 

Pro Asn Ala Ala 
345 

Glu Gly Gly Gin 



Ala He Phe lie 



Arg Asp He Ala 
80 

Thr Val Gly Glu 
95 

Gin Asp Glu He 
110 

Leu Thr Glu Phe 
125 

Arg Gin Arg Val 



Phe Leu Met Asp 
160 

Gin Thr Arg Thr 
175 

Thr Val Tyr Val 
190 

Arg He Ala Val 
205 

Arg Glu Leu Tyr 



Gly Ser Pro Ala 
240 

Ala Thr Ser Gly 
255 

Ala Met Thr Pro 
270 

Glu Ala Leu Glu 
285 

Pro He Lys Leu 



Tyr Gly Lys Leu 

320 

Val Pro Glu Ser 
335 

Pro Ala Pro Gly 
350 

His Asn Phe Ser 
365 
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370 375 



<210> 123 
<211> 1251 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1223) 
<223> FRXA00001 

<400> 123 

tgtcataggc agcactctag atggcgcaca gtgactcact tcactgtttc tcacactacg 60 

gatcgttcgg cacgtacctg ccgatggagg agattctgca atg gca acc gta acg 115 

Met Ala Thr Val Thr 

1 5 

ttc aaa gat get tec eta age tac ccg gga gca aag gaa ccc acc gtc 163 

Phe Lys Asp Ala Ser Leu Ser Tyr Pro Gly Ala Lys Glu Pro Thr Val 

10 15 20 

aag aaa ttc aac ctg gaa ate gec gat ggc gag ttc etc gtc etc gtc 211 
Lys Lys Phe Asn Leu Glu lie Ala Asp Gly Glu Phe Leu Val Leu Val 
25 30 35 

ggc cct tec ggc tgt ggt aaa tec acc acg ctg cgc atg ctg gec ggt 259 
Gly Pro Ser Gly Cys Gly Lys Ser Thr Thr Leu Arg Met Leu Ala Gly 
40 45 50 

ttg gaa aac gtt act gac ggt gec att ttc ate gga gac aag gac gtt 307 
Leu Glu Asn Val Thr Asp Gly Ala lie Phe lie Gly Asp Lys Asp Val 
55 60 65 

acc cac gtt gca ccg cgt gac cgt gac ate gec atg gtt ttc cag aac 355 
Thr His Val Ala Pro Arg Asp Arg Asp lie Ala Met Val Phe Gin Asn 
70 75 80 85 

tat get etc tac ccc cac atg acc gtg ggc gag aac atg ggc ttc gca 4 03 
Tyr Ala Leu Tyr Pro His Met Thr Val Gly Glu Asn Met Gly Phe Ala 
90 95 100 

ctg aag ate gec ggc aag tec caa gac gag ate aat aag cgc gtc gac 451 
Leu Lys lie Ala Gly Lys Ser Gin Asp Glu lie Asn Lys Arg Val Asp 
105 110 115 

gaa gec gec gee act ttg ggc ctg acc gaa ttc ttg gag cgc aag ccg 499 
Glu Ala Ala Ala Thr Leu Gly Leu Thr Glu Phe Leu Glu Arg Lys Pro 
120 125 130 

aag gec ctg tec ggt ggt cag cgt cag cgt gtg gec atg ggc cgc gec 547 
Lys Ala Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Met Gly Arg Ala 
135 140 145 

att gtt cgc aac ccg cag gtc ttt etc atg gat gag ccg ctg tct aac 595 
lie Val Arg Asn Pro Gin Val Phe Leu Met Asp Glu Pro Leu Ser Asn 
150 155 160 165 



etc gat gec aag ctg cgt gtt cag acc cgt acc cag att gca gec ctg 



643 
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Leu Asp Ala Lys Leu Arg Val Gin Thr Arg Thr Gin lie Ala Ala Leu 
170 175 180 

cag cgc aag ctt ggg gtt acc acc gtt tac gtc acc cac gac cag acg 691 
Gin Arg Lys Leu Gly Val Thr Thr Val Tyr Val Thr His Asp Gin Thr 
185 190 195 

gag gcc ttg acc atg ggt gac cgc ate gcg gtg ctg aag gat ggc tac 739 
Glu Ala Leu Thr Met Gly Asp Arg He Ala Val Leu Lys Asp Gly Tyr 
200 205 210 

ctg cag cag gtt ggc gcg ccc cga gag ctt tat gac cgc ccc gcc aac 787 
Leu Gin Gin Val Gly Ala Pro Arg Glu Leu Tyr Asp Arg Pro Ala Asn 
215 220 225 

gtc ttc gtc gcc ggc ttc ate ggc tec cca gcc atg aac ttg ggc acc 835 
Val Phe Val Ala Gly Phe He Gly Ser Pro Ala Met Asn Leu Gly Thr 
230 235 240 245 

ttc teg gtc aag gat ggt gac get acc tct ggt cac gcr cgc ate aag 883 
Phe Ser Val Lys Asp Gly Asp Ala Thr Ser Gly His Ala Arg lie Lys 
250 255 260 

ctt tec ccg gaa acc etc gcc gcc atg acg ccg gag gat aat ggc cgc 931 
Leu Ser Pro Glu Thr Leu Ala Ala Met Thr Pro Glu Asp Asn Gly Arg 
265 270 275 

ate acc att ggt ttc cgc ccg gag gca ctg gag ate att ccg gaa ggc 979 
He Thr He Gly Phe Arg Pro Glu Ala Leu Glu He lie Pro Glu Gly 
280 285 290 

gag tec acc gat ctt tec ate cca ate aag etc gac ttc gtg gag gaa 1027 
Glu Ser Thr Asp Leu Ser He Pro He Lys Leu Asp Phe Val Glu Glu 
295 300 305 

etc ggt tec gat tec ttc etc tac ggc aag ctg gta ggc gag ggc gac 1075 
Leu Gly Ser Asp Ser Phe Leu Tyr Gly Lys Leu Val Gly Glu Gly Asp 
310 315 320 325 

ctt gga tec tec age gag gat gtc ccc gag tec ggc caa ate gtc gtc 1123 
Leu Gly Ser Ser Ser Glu Asp Val Pro Glu Ser Gly Gin He Val Val 
330 335 340 

cgc get get ccg aac gcc gcg cct get ccg ggc agt gtt ttc cac gca 1171 
Arg Ala Ala Pro Asn Ala Ala Pro Ala Pro Gly Ser Val Phe His Ala 
345 350 355 

cgc ate gtg gag ggc ggc cag cac aac ttc teg gcg teg act ggc aag 1219 
Arg He Val Glu Gly Gly Gin His Asn Phe Ser Ala Ser Thr Gly Lys 
360 365 370 

cgc etc cct taagcccgcg taccggctac ccc 1251 
Arg Leu Pro 
375 



<210> 124 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 124 

Met Ala Thr Val 

1 



Lys Glu Pro Thr 

20 

Phe Leu Val Leu 
35 

Arg Met Leu Ala 
50 

Gly Asp Lys Asp 
65 

Met Val Phe Gin 



Asn Met Gly Phe 
100 

Asn Lys Arg Val 
115 

Leu Glu Arg Lys 
130 

Ala Met Gly Arg 
145 

Glu Pro Leu Ser 



Gin lie Ala Ala 
180 

Thr His Asp Gin 
195 

Leu Lys Asp Gly 
210 

Asp Arg Pro Ala 
225 

Met Asn Leu Gly 



His Ala Arg lie 
260 

Glu Asp Asn Gly 
275 

lie He Pro Glu 
290 

Asp Phe Val Glu 
305 



Thr Phe Lys Asp 
5 



Val Lys Lys Phe 



Val Gly Pro Ser 

40 

Gly Leu Glu Asn 
55 

Val Thr His Val 
70 

Asn Tyr Ala Leu 
85 

Ala Leu Lys He 



Asp Glu Ala Ala 
120 

Pro Lys Ala Leu 
135 

Ala He Val Arg 
150 

Asn Leu Asp Ala 
165 

Leu Gin Arg Lys 



Thr Glu Ala Leu 
200 

Tyr Leu Gin Gin 
215 

Asn Val Phe Val 
230 

Thr Phe Ser Val 

245 

Lys Leu Ser Pro 



Arg He Thr He 
280 

Gly Glu Ser Thr 
295 

Glu Leu Gly Ser 
310 



Ala Ser Leu Ser 

10 

Asn Leu Glu lie 
25 

Gly Cys Gly Lys 



Val Thr Asp Gly 
60 

Ala Pro Arg Asp 
75 

Tyr Pro His Met 
90 

Ala Gly Lys Ser 
105 

Ala Thr Leu Gly 



Ser Gly Gly Gin 
140 

Asn Pro Gin Val 
155 

Lys Leu Arg Val 
170 

Leu Gly Val Thr 
185 

Thr Met Gly Asp 



Val Gly Ala Pro 
220 

Ala Gly Phe He 
235 

Lys Asp Gly Asp 
250 

Glu Thr Leu Ala 
265 

Gly Phe Arg Pro 



Asp Leu Ser He 
300 

Asp Ser Phe Leu 
315 



Tyr Pro Gly Ala 
15 

Ala Asp Gly Glu 
30 

Ser Thr Thr Leu 
45 

Ala He Phe He 



Arg Asp He Ala 

80 

Thr Val Gly Glu 

95 

Gin Asp Glu lie 
110 

Leu Thr Glu Phe 
125 

Arg Gin Arg Val 



Phe Leu Met Asp 
160 

Gin Thr Arg Thr 
175 

Thr Val Tyr Val 
190 

Arg He Ala Val 
205 

Arg Glu Leu Tyr 



Gly Ser Pro Ala 
240 

Ala Thr Ser Gly 
255 

Ala Met Thr Pro 
270 

Glu Ala Leu Glu 
285 

Pro He Lys Leu 



Tyr Gly Lys Leu 
320 
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Val Gly Glu Gly 



Gly Gin He Val 
340 

Ser Val Phe His 
355 

Ala Ser Thr Gly 
370 



Asp Leu Gly Ser 

325 

Val Arg Ala Ala 



Ala Arg He Val 
360 

Lys Arg Leu Pro 
375 



Ser Ser Glu Asp 

330 

Pro Asn Ala Ala 
345 

Glu Gly Gly Gin 



Val Pro Glu Ser 
335 

Pro Ala Pro Gly 

350 

His Asn Phe Ser 
365 



<210> 125 
<211> 1119 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1096) 
<223> RXN02356 

<400> 125 

ttggcagtag ccatgcgttc tgctcctgac cttgaacagc ggtcccaatt tagacccgct 60 

aaacccacaa tgtgtactgg tgctggtaat ttagtagaac atg gca acg gtc aca 115 

Met Ala Thr Val Thr 
1 5 

ttc gac aag gtc aca ate egg tac ccc ggc gcg gag cgc gca aca gtt 163 
Phe Asp Lys Val Thr He Arg Tyr Pro Gly Ala Glu Arg Ala Thr Val 
10 15 20 

cat gag ctt gat tta gat ate get gat ggc gag ttt ttg gtg etc gtc 211 
His Glu Leu Asp Leu Asp He Ala Asp Gly Glu Phe Leu Val Leu Val 
25 30 35 

ggc cct teg ggt tgt ggt aaa tec act acg ctg cgt get ttg gcg ggg 259 
Gly Pro Ser Gly Cys Gly Lys Ser Thr Thr Leu Arg Ala Leu Ala Gly 
40 45 50 

ctt gag ggc gtg gag teg ggt gtg ate aaa att gat ggc aag gat gtc 307 
Leu Glu Gly Val Glu Ser Gly Val He Lys He Asp Gly Lys Asp Val 
55 60 65 

act ggt cag gag ccg gcg gat cgc gat ate gcg atg gtg ttc cag aat 355 
Thr Gly Gin Glu Pro Ala Asp Arg Asp He Ala Met Val Phe Gin Asn 
70 75 80 85 

tat get ctg tac cct cac atg acg gtg gcg aag aat atg ggt ttt gcg 403 
Tyr Ala Leu Tyr Pro His Met Thr Val Ala Lys Asn Met Gly Phe Ala 
90 95 100 

ctg aag ttg get aag ctg ccg cag gcg cag ate gat gcg aag gtc aat 451 
Leu Lys Leu Ala Lys Leu Pro Gin Ala Gin He Asp Ala Lys Val Asn 
105 110 115 

gag get gcg gaa att ctt ggg ttg acg gag ttt ttg gat cgc aag cct 499 
Glu Ala Ala Glu He Leu Gly Leu Thr Glu Phe Leu Asp Arg Lys Pro 
120 125 130 
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aag gat tta teg ggt ggt cag cgt cag cgt gtg gcg atg ggt cgc gcg 547 
Lys Asp Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Met Gly Arg Ala 
135 140 145 

ttg gtg cgt gat ccg aag gtg ttc etc atg gat gag ccg ctg tec aac 595 
Leu Val Arg Asp Pro Lys Val Phe Leu Met Asp Glu Pro Leu Ser Asn 
150 155 160 165 

ctg gat gcg aaa ttg cgc gtg caa ace cgc gcg gag gtc get get ttg 643 
Leu Asp Ala Lys Leu Arg Val Gin Thr Arg Ala Glu Val Ala Ala Leu 
170 175 180 

cag cgt cgc ctg ggc acc acc acg gtg tat gtc acc cac gat cag gtt 691 
Gin Arg Arg Leu Gly Thr Thr Thr Val Tyr Val Thr His Asp Gin Val 
185 190 195 

gag gca atg acg atg ggc gat egg gtt gcg gtg etc aag gac ggg ttg 739 
Glu Ala Met Thr Met Gly Asp Arg Val Ala Val Leu Lys Asp Gly Leu 
200 205 210 

ctg cag cag gtc gca ccg ccc agg gag ctt tac gac gec ccg gtc aac 787 
Leu Gin Gin Val Ala Pro Pro Arg Glu Leu Tyr Asp Ala Pro Val Asn 
215 220 225 

gaa ttc gtt gcg ggc ttc ate ggc teg ccg tec atg aac etc ttc cct 835 
Glu Phe Val Ala Gly Phe lie Gly Ser Pro Ser Met Asn Leu Phe Pro 
230 235 240 245 

gec aac ggg cac aag atg ggt gtg cgc ccg gag aag atg ctg gtc aat 883 
Ala Asn Gly His Lys Met Gly Val Arg Pro Glu Lys Met Leu Val Asn 
250 255 260 

gag acc cct gag ggt ttc aca age att gat get gtg gtg gat ate gtc 931 
Glu Thr Pro Glu Gly Phe Thr Ser lie Asp Ala Val Val Asp lie Val 
265 270 275 

gag gag ctt ggc tec gaa teg tat gtt tat gec act tgg gag ggc cac 979 
Glu Glu Leu Gly Ser Glu Ser Tyr Val Tyr Ala Thr Trp Glu Gly His 
280 285 290 

cgc ctg gtg gee cgt tgg gtg gaa ggc ccc gtg cca gee cct ggc acg 1027 
Arg Leu Val Ala Arg Trp Val Glu Gly Pro Val Pro Ala Pro Gly Thr 
295 300 305 

cct gtg act ttt tec tat gat gcg gcg cag gcg cat cat ttc gat ctg 1075 
Pro Val Thr Phe Ser Tyr Asp Ala Ala Gin Ala His His Phe Asp Leu 
310 315 320 325 

gag teg ggc gag cgt ate get tagtttcgga cgtggggagg cgt 1119 
Glu Ser Gly Glu Arg lie Ala 
330 



<210> 126 
<211> 332 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 126 

Met Ala Thr Val Thr Phe Asp Lys Val Thr lie Arg Tyr Pro Gly Ala 
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15 10 15 

Glu Arg Ala Thr Val His Glu Leu Asp Leu Asp lie Ala Asp Gly Glu 
20 25 30 

Phe Leu Val Leu Val Gly Pro Ser Gly Cys Gly Lys Ser Thr Thr Leu 
35 40 45 

Arg Ala Leu Ala Gly Leu Glu Gly Val Glu Ser Gly Val lie Lys lie 
50 55 60 

Asp Gly Lys Asp Val Thr Gly Gin Glu Pro Ala Asp Arg Asp He Ala 
65 70 75 80 

Met Val Phe Gin Asn Tyr Ala Leu Tyr Pro His Met Thr Val Ala Lys 
85 90 95 

Asn Met Gly Phe Ala Leu Lys Leu Ala Lys Leu Pro Gin Ala Gin He 
100 105 110 

Asp Ala Lys Val Asn Glu Ala Ala Glu He Leu Gly Leu Thr Glu Phe 
115 120 125 

Leu Asp Arg Lys Pro Lys Asp Leu Ser Gly Gly Gin Arg Gin Arg Val 
130 135 140 

Ala Met Gly Arg Ala Leu Val Arg Asp Pro Lys Val Phe Leu Met Asp 
145 150 155 160 

Glu Pro Leu Ser Asn Leu Asp Ala Lys Leu Arg Val Gin Thr Arg Ala 
165 170 175 

Glu Val Ala Ala Leu Gin Arg Arg Leu Gly Thr Thr Thr Val Tyr Val 
180 185 190 

Thr His Asp Gin Val Glu Ala Met Thr Met Gly Asp Arg Val Ala Val 
195 200 205 

Leu Lys Asp Gly Leu Leu Gin Gin Val Ala Pro Pro Arg Glu Leu Tyr 
210 215 220 

Asp Ala Pro Val Asn Glu Phe Val Ala Gly Phe He Gly Ser Pro Ser 
225 230 235 240 

Met Asn Leu Phe Pro Ala Asn Gly His Lys Met Gly Val Arg Pro Glu 
245 250 255 

Lys Met Leu Val Asn Glu Thr Pro Glu Gly Phe Thr Ser He Asp Ala 
260 265 270 

Val Val Asp He Val Glu Glu Leu Gly Ser Glu Ser Tyr Val Tyr Ala 
275 280 285 

Thr Trp Glu Gly His Arg Leu Val Ala Arg Trp Val Glu Gly Pro Val 
290 295 300 

Pro Ala Pro Gly Thr Pro Val Thr Phe Ser Tyr Asp Ala Ala Gin Ala 
305 310 315 320 



His His Phe Asp Leu Glu Ser Gly Glu Arg He Ala 
325 330 
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<210> 127 
<211> 1369 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXN02455 



<400> 127 

aagccttcgt tatgggaggt ctcccagaca caatcgaata cgggccggat atccatctcg 60 

gctcatcacc ccgcttttta tcaagaaaga tgaggacctc ttg aag cgt ctt act 115 

Leu Lys Arg Leu Thr 
1 5 



cgc ate gca tec ate age atg gee tec atg etc gec gee gca agt etc 163 
Arg lie Ala Ser lie Ser Met Ala Ser Met Leu Ala Ala Ala Ser Leu 
10 15 20 



gtc gcg tgc tec ggc tec ace gac gag gaa ggc gat gtt tac ttc ctg 
Val Ala Cys Ser Gly Ser Thr Asp Glu Glu Gly Asp Val Tyr Phe Leu 
25 30 35 



211 



aac ttc aag cct gaa cag gac gtg gca tac cag gaa ate gca aag gee 
Asn Phe Lys Pro Glu Gin Asp Val Ala Tyr Gin Glu lie Ala Lys Ala 
40 45 50 



259 



tac act gaa gag ace ggc gtt aag gtc aag gtc gtt act gec gec tec 
Tyr Thr Glu Glu Thr Gly Val Lys Val Lys Val Val Thr Ala Ala Ser 
55 60 65 



307 



ggc tec tat gag cag ace etc aag gee gag att ggc aag gac gaa gee 
Gly Ser Tyr Glu Gin Thr Leu Lys Ala Glu lie Gly Lys Asp Glu Ala 
70 75 80 85 



355 



ccg act etc ttc cag gtc aat ggc cca gee ggc ttc ate act tgg cag 
Pro Thr Leu Phe Gin Val Asn Gly Pro Ala Gly Phe He Thr Trp Gin 
90 95 100 



403 



gac tac atg gca gat atg teg gac acc gag gta get aag cag ctg ace 451 
Asp Tyr Met Ala Asp Met Ser Asp Thr Glu Val Ala Lys Gin Leu Thr 
105 110 115 

gac gac att ccg ccg ctg acc acc gag gat ggc gag gta cgt ggc gtt 499 
Asp Asp He Pro Pro Leu Thr Thr Glu Asp Gly Glu Val Arg Gly Val 
120 125 130 



ccg ttc gec gtc gag ggc ttc ggc ate ate tac aac gac gag ate ttc 547 
Pro Phe Ala Val Glu Gly Phe Gly He He Tyr Asn Asp Glu He Phe 
135 140 145 

gac aag tac ate gec acg tec ggc gca aag ate aag tec acg gat gag 595 
Asp Lys Tyr He Ala Thr Ser Gly Ala Lys He Lys Ser Thr Asp Glu 
150 155 160 165 

ate acg age tac cag aag etc aag gaa gtc gec gag gat atg cag gca 643 
He Thr Ser Tyr Gin Lys Leu Lys Glu Val Ala Glu Asp Met Gin Ala 
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170 175 180 

aag aag gac gag etc ggt ate gaa ggc gec ttc gec tec acc teg ctg 691 
Lys Lys Asp Glu Leu Gly lie Glu Gly Ala Phe Ala Ser Thr Ser Leu 
185 190 195 

aca tec agt gag gac tgg cgt tgg cag acc cac ctg gec aac get ccg 739 
Thr Ser Ser Glu Asp Trp Arg Trp Gin Thr His Leu Ala Asn Ala Pro 
200 205 210 

ate tgg cag gag tac cag gac aag gga gtc gag gac acc aac gag ate 787 
lie Trp Gin Glu Tyr Gin Asp Lys Gly Val Glu Asp Thr Asn Glu lie 
215 220 225 

gag ttc tec tac aac aag gag tac aag aac ctt ttc gat etc tac ctt 835 
Glu Phe Ser Tyr Asn Lys Glu Tyr Lys Asn Leu Phe Asp Leu Tyr Leu 
230 235 240 245 

gag aac tec acc gta gaa aag tct ctt gcg ccg tct aag acg gtg tct 883 
Glu Asn Ser Thr Val Glu Lys Ser Leu Ala Pro Ser Lys Thr Val Ser 
250 255 260 

gat tec atg get gag ttc gca cag ggc aag gec get atg gtt cag aac 931 
Asp Ser Met Ala Glu Phe Ala Gin Gly Lys Ala Ala Met Val Gin Asn 
265 270 275 

ggt aac tgg gca tgg tec cag att tec gag act tct ggc aac gtg gtc 979 
Gly Asn Trp Ala Trp Ser Gin lie Ser Glu Thr Ser Gly Asn Val Val 
280 285 290 

aag gaa gac aag ate aag ttc ctg ccc atg tac atg ggt ctg cca gat 1027 
Lys Glu Asp Lys lie Lys Phe Leu Pro Met Tyr Met Gly Leu Pro Asp 
295 300 305 

gaa gaa aag cac ggc ate aac gtc ggt acc gag aac tat ttg ggc gtg 1075 
Glu Glu Lys His Gly lie Asn Val Gly Thr Glu Asn Tyr Leu Gly Val 
310 315 320 325 

aac tct gag gee tec gag gtc gac cag cag gec acc aag gac ttc gtg 1123 
Asn Ser Glu Ala Ser Glu Val Asp Gin Gin Ala Thr Lys Asp Phe Val 
330 335 340 

gat tgg ctg ttt acc tct gaa get ggc aag gag cac gtg gtg aag gac 1171 
Asp Trp Leu Phe Thr Ser Glu Ala Gly Lys Glu His Val Val Lys Asp 
345 350 355 

ctt ggc ttc ate gca ccg ttc gaa age tac acc get gag aac acc ccg 1219 
Leu Gly Phe lie Ala Pro Phe Glu Ser Tyr Thr Ala Glu Asn Thr Pro 
360 365 370 

aat gac ccc ctt tct gag caa gtc gcg gaa get ate get aac aag gat 1267 
Asn Asp Pro Leu Ser Glu Gin Val Ala Glu Ala lie Ala Asn Lys Asp 
375 380 385 

ctg acc acc tac ccg tgg aac ttc cag tac ttc ccg tec cag cag ttc 1315 
Leu Thr Thr Tyr Pro Trp Asn Phe Gin Tyr Phe Pro Ser Gin Gin Phe 
390 395 400 405 

aag gat gac ttc ggc cag gat ctg teg cag tac gec tec gga aag ctg 1363 
Lys Asp Asp Phe Gly Gin Asp Leu Ser Gin Tyr Ala Ser Gly Lys Leu 
410 415 420 
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aag tgg 



1369 



Lys Trp 



<210> 128 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Leu Lys Arg Leu Thr Arg lie Ala Ser lie Ser Met Ala Ser Met Leu 
15 10 15 

Ala Ala Ala Ser Leu Val Ala Cys Ser Gly Ser Thr Asp Glu Glu Gly 
20 25 30 

Asp Val Tyr Phe Leu Asn Phe Lys Pro Glu Gin Asp Val Ala Tyr Gin 
35 40 45 

Glu lie Ala Lys Ala Tyr Thr Glu Glu Thr Gly Val Lys Val Lys Val 
50 55 60 

Val Thr Ala Ala Ser Gly Ser Tyr Glu Gin Thr Leu Lys Ala Glu lie 
65 70 75 80 

Gly Lys Asp Glu Ala Pro Thr Leu Phe Gin Val Asn Gly Pro Ala Gly 
85 90 95 

Phe lie Thr Trp Gin Asp Tyr Met Ala Asp Met Ser Asp Thr Glu Val 
100 105 110 

Ala Lys Gin Leu Thr Asp Asp lie Pro Pro Leu Thr Thr Glu Asp Gly 
115 120 125 

Glu Val Arg Gly Val Pro Phe Ala Val Glu Gly Phe Gly lie lie Tyr 
130 135 140 

Asn Asp Glu He Phe Asp Lys Tyr He Ala Thr Ser Gly Ala Lys He 
145 150 155 160 

Lys Ser Thr Asp Glu He Thr Ser Tyr Gin Lys Leu Lys Glu Val Ala 
165 170 175 

Glu Asp Met Gin Ala Lys Lys Asp Glu Leu Gly He Glu Gly Ala Phe 
180 185 190 

Ala Ser Thr Ser Leu Thr Ser Ser Glu Asp Trp Arg Trp Gin Thr His 
195 200 205 

Leu Ala Asn Ala Pro He Trp Gin Glu Tyr Gin Asp Lys Gly Val Glu 
210 215 220 

Asp Thr Asn Glu He Glu Phe Ser Tyr Asn Lys Glu Tyr Lys Asn Leu 
225 230 235 240 

Phe Asp Leu Tyr Leu Glu Asn Ser Thr Val Glu Lys Ser Leu Ala Pro 



245 



250 



255 



Ser Lys Thr Val Ser Asp Ser Met Ala Glu Phe Ala Gin Gly Lys Ala 
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260 

Ala Met Val Gin 
275 

Ser Gly Asn Val 
290 

Met Gly Leu Pro 
305 

Asn Tyr Leu Gly 



Thr Lys Asp Phe 
340 

His Val Val Lys 
355 

Ala Glu Asn Thr 
370 

lie Ala Asn Lys 
385 

Pro Ser Gin Gin 



Asn Gly Asn Trp 
280 

Val Lys Glu Asp 
295 

Asp Glu Glu Lys 
310 

Val Asn Ser Glu 
325 

Val Asp Trp Leu 



Asp Leu Gly Phe 
360 

Pro Asn Asp Pro 
375 

Asp Leu Thr Thr 
390 

Phe Lys Asp Asp 
405 



265 

Ala Trp Ser Gin 



Lys lie Lys Phe 
300 

His Gly lie Asn 
315 

Ala Ser Glu Va i 
330 

Phe Thr Ser Glu 
345 

lie Ala Pro Phe 



Leu Ser Glu Gin 

380 

Tyr Pro Trp Asn 
395 

Phe Gly Gin Asp 
410 



270 

lie Ser Glu Thr 
285 

Leu Pro Met Tyr 



Val Gly Thr Glu 
320 

Asp Gin Gin Ala 
335 

Ala Gly Lys Glu 
350 

Glu Ser Tyr Thr 
365 

Val Ala Glu Ala 



Phe Gin Tyr Phe 
400 

Leu Ser Gin Tyr 
415 



Ala Ser Gly Lys Leu Lys Trp 
420 



<210> 129 
<211> 1560 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1537) 
<223> RXN02795 



<400> 129 

gcggtgtggc ccggtgctgc gatcgctttg acggtccttg gttttaatct tttcggtgat 60 

ggtttacgcg atgccatcga tccaaagcgg gaggtcggcc gtg ctt aaa gtt tct 115 

Val Leu Lys Val Ser 
1 5 



gat tta acg gtt ggc aac aat ttt gtc cac aac gtc tec ttc gag gtc 
Asp Leu Thr Val Gly Asn Asn Phe Val His Asn Val Ser Phe Glu Val 
10 15 20 



163 



aac ccc ggc gaa cgc gtc ggc ate ate ggc gag tec ggc tea ggc aaa 
Asn Pro Gly Glu Arg Val Gly lie lie Gly Glu Ser Gly Ser Gly Lys 
25 30 35 



211 



tea etc ace gcg eta tec ate atg ggt tta act gac ctg ccg ace acc 
Ser Leu Thr Ala Leu Ser lie Met Gly Leu Thr Asp Leu Pro Thr Thr 
40 45 50 



259 
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ggc cag ate acc ttc aac ggc aaa ccc tec get aca ttc cgt ggc acc 307 

Gly Gin lie Thr Phe Asn Gly Lys Pro Ser Ala Thr Phe Arg Gly Thr 

55 60 65 

cgc ate gee atg gtt ttc caa gaa cca atg age gca etc aac ccg etc 355 

Arg lie Ala Met Val Phe Gin Glu Pro Met Ser Ala Leu Asn Pro Leu 

70 75 80 85 

atg cgc ate ggc cgc caa ate gaa gaa atg atg acc ctg cac ggg gca 403 

Met Arg lie Gly Arg Gin lie Glu Glu Met Met Thr Leu His Gly Ala 

90 95 100 

age aaa aaa gac gcg egg gcg cgc tta aaa age ttg ctt ate gac gtc 451 

Ser Lys Lys Asp Ala Arg Ala Arg Leu Lys Ser Leu Leu lie Asp Val 

105 110 115 

tec etc ccc gaa cgc acc get teg gec tac cca cac gaa ctt tea ggc 4 99 

Ser Leu Pro Glu Arg Thr Ala Ser Ala Tyr Pro His Glu Leu Ser Gly 

120 125 130 

ggg caa cgc caa cgc gca eta ate gca atg gcg ctg gee aat gat cct 547 

Gly Gin Arg Gin Arg Ala Leu lie Ala Met Ala Leu Ala Asn Asp Pro 

135 140 145 

gac ctg ttg ate tgc gat gaa ccc acc acg get ttg gat gtg gtt gtg 595 

Asp Leu Leu lie Cys Asp Glu Pro Thr Thr Ala Leu Asp Val Val Val 

150 155 160 165 

caa aaa caa ate gtc gat ctg ctg ctg cgt etc acc aaa gaa cgt ggc 643 

Gin Lys Gin lie Val Asp Leu Leu Leu Arg Leu Thr Lys Glu Arg Gly 

170 175 180 

acc get tta ttg ttc ate acc cac gat ctt gga etc ate gcg cgc acc 691 

Thr Ala Leu Leu Phe lie Thr His Asp Leu Gly Leu lie Ala Arg Thr 

185 190 195 

tgc gaa cgc tta ttg gtg atg aaa tec ggc gaa acc gta gaa cgc ggc 739 

Cys Glu Arg Leu Leu Val Met Lys Ser Gly Glu Thr Val Glu Arg Gly 

200 205 210 

gac acc gag gca att ctt cgc tec ccc gec cat teg tat acc caa cag 787 

Asp Thr Glu Ala lie Leu Arg Ser Pro Ala His Ser Tyr Thr Gin Gin 

215 220 225 

etc ctt gat get tea ate ctt gac cag cca gaa ate gec tea gat tct 835 

Leu Leu Asp Ala Ser lie Leu Asp Gin Pro Glu lie Ala Ser Asp Ser 

230 235 240 245 

ggc gcg ccg gta gtg att gat gtg gag gag gcg teg aaa age ttt aaa 883 

Gly Ala Pro Val Val lie Asp Val Glu Glu Ala Ser Lys Ser Phe Lys 

250 255 260 

gaa acc acc gee etc cac aag gtt tea ttg gcg gtg cgc aaa ggt gac 931 

Glu Thr Thr Ala Leu His Lys Val Ser Leu Ala Val Arg Lys Gly Asp 

265 270 275 



ctg ctt gga ata gtc ggc gga tea ggt tec ggc aaa acg act ctg ctg 
Leu Leu Gly lie Val Gly Gly Ser Gly Ser Gly Lys Thr Thr Leu Leu 
280 285 290 



979 
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aag etc ate gec ggt ttg gat aag ccc aca acc ggt acc gtt gcg gta 1027 

Lys Leu lie Ala Gly Leu Asp Lys Pro Thr Thr Gly Thr Val Ala Val 
295 300 305 

acc ggt ggt gtg cag atg gtg ttt cag gat ccc caa tea age etc aac 1075 

Thr Gly Gly Val Gin Met Val Phe Gin Asp Pro Gin Ser Ser Leu Asn 

310 315 320 325 

cca egg atg aaa ate aaa gac att gtc gec gaa cca ctg ctt ggt tgg 1123 

Pro Arg Met Lys lie Lys Asp lie Val Ala Glu Pro Leu Leu Gly Trp 
330 335 340 

aac gcg gcg gag aaa acc aca egg gtt gcg gaa gtc ate acc caa gtg 1171 

Asn Ala Ala Glu Lys Thr Thr Arg Val Ala Glu Val lie Thr Gin Val 
345 350 355 

gga ctg age ccc gat gtc tta gat cgc tac ccc cac gaa ttc tec gga 1219 

Gly Leu Ser Pro Asp Val Leu Asp Arg Tyr Pro His Glu Phe Ser Gly 

360 365 370 

gga cag cgc caa cga ate tec ate gec aga gec etc gec ate aaa cca 1267 

Gly Gin Arg Gin Arg lie Ser lie Ala Arg Ala Leu Ala lie Lys Pro 
375 380 385 

gcg ate ctg ctt gee gac gaa cct gtc tec gec etc gat gtg tec gta 1315 

Ala lie Leu Leu Ala Asp Glu Pro Val Ser Ala Leu Asp Val Ser Val 

390 395 400 405 

cgt aaa caa gta ctg gat ctt etc caa caa etc gtc gaa gaa tac ggc 1363 

Arg Lys Gin Val Leu Asp Leu Leu Gin Gin Leu Val Glu Glu Tyr Gly 
410 415 420 

ate acc ttg gtg ttc gtc tec cac gat ctg gca gtg gtg aga cac ctg 1411 

lie Thr Leu Val Phe Val Ser His Asp Leu Ala Val Val Arg His Leu 
425 430 435 

tgc aca acc gtg tgg gtg atg gaa cag gga cga gtc ctt gag caa ggg 1459 

Cys Thr Thr Val Trp Val Met Glu Gin Gly Arg Val Leu Glu Gin Gly 

440 445 450 

ccc ate gat teg gtt tat gat cac cca cag acc gaa tac acc aag gag 1507 

Pro lie Asp Ser Val Tyr Asp His Pro Gin Thr Glu Tyr Thr Lys Glu 
455 460 465 

ctg ctt gat gee gtt ccg egg ttg age ctt taaaccagcg cagatgacaa 1557 
Leu Leu Asp Ala Val Pro Arg Leu Ser Leu 
470 475 

cgc 1560 



<210> 130 
<211> 479 
<212> PRT 

<213> Corynebacteriurn glutamicum 
<400> 130 

Val Leu Lys Val Ser Asp Leu Thr Val Gly Asn Asn Phe Val His Asn 
15 10 15 



Val Ser Phe Glu Val Asn Pro Gly Glu Arg Val Gly lie lie Gly Glu 
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20 



25 



30 



Ser Gly Ser Gly Lys Ser Leu Thr Ala Leu Ser lie Met Gly Leu Thr 
35 40 45 

Asp Leu Pro Thr Thr Gly Gin He Thr Phe Asn Gly Lys Pro Ser Ala 
50 55 60 

Thr Phe Arg Gly Thr Arg He Ala Met Val Phe Gin Glu Pro Met Ser 
65 70 75 80 

Ala Leu Asn Pro Leu Met Arg He Gly Arg Gin He Glu Glu Met Met 
85 90 95 

Thr Leu His Gly Ala Ser Lys Lys Asp Ala Arg Ala Arg Leu Lys Ser 
100 105 110 

Leu Leu He Asp Val Ser Leu Pro Glu Arg Thr Ala Ser Ala Tyr Pro 
115 120 125 

His Glu Leu Ser Gly Gly Gin Arg Gin Arg Ala Leu He Ala Met Ala 
130 135 140 

Leu Ala Asn Asp Pro Asp Leu Leu He Cys Asp Glu Pro Thr Thr Ala 
145 150 155 160 

Leu Asp Val Val Val Gin Lys Gin He Val Asp Leu Leu Leu Arg Leu 
165 170 175 

Thr Lys Glu Arg Gly Thr Ala Leu Leu Phe He Thr His Asp Leu Gly 
180 185 190 

Leu He Ala Arg Thr Cys Glu Arg Leu Leu Val Met Lys Ser Gly Glu 
195 200 205 

Thr Val Glu Arg Gly Asp Thr Glu Ala He Leu Arg Ser Pro Ala His 
210 215 220 

Ser Tyr Thr Gin Gin Leu Leu Asp Ala Ser He Leu Asp Gin Pro Glu 
225 230 235 240 

He Ala Ser Asp Ser Gly Ala Pro Val Val He Asp Val Glu Glu Ala 
245 250 255 

Ser Lys Ser Phe Lys Glu Thr Thr Ala Leu His Lys Val Ser Leu Ala 
260 265 270 

Val Arg Lys Gly Asp Leu Leu Gly He Val Gly Gly Ser Gly Ser Gly 
275 280 285 

Lys Thr Thr Leu Leu Lys Leu He Ala Gly Leu Asp Lys Pro Thr Thr 
290 295 300 

Gly Thr Val Ala Val Thr Gly Gly Val Gin Met Val Phe Gin Asp Pro 
305 310 315 320 

Gin Ser Ser Leu Asn Pro Arg Met Lys He Lys Asp He Val Ala Glu 



325 



330 



335 



Pro Leu Leu Gly Trp Asn Ala Ala Glu Lys Thr Thr Arg Val Ala Glu 
340 345 350 
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Val lie Thr Gin 
355 

His Glu Phe Ser 
370 

Leu Ala lie Lys 
385 

Leu Asp Val Ser 



Val Glu Glu Tyr 
420 

Val Val Arg His 
435 

Val Leu Glu Gin 
450 

Glu Tyr Thr Lys 
465 



Val Gly Leu Ser 
360 

Gly Gly Gin Arg 
375 

Pro Ala lie Leu 
390 

Val Arg Lys Gin 
405 

Gly lie Thr Leu 



Leu Cys Thr Thr 
440 

Gly Pro lie Asp 
455 

Glu Leu Leu Asp 
470 



Pro Asp Val Leu 



Gin Arg lie Ser 
380 

Leu Ala Asp Glu 
395 

Val Leu Asp Leu 
410 

Val Phe Val Ser 
425 

Val Trp Val Met 



Ser Val Tyr Asp 
460 

Ala Val Pro Arg 
475 



Asp Arg Tyr Pro 
365 

lie Ala Arg Ala 



Pro Val Ser Ala 
400 

Leu Gin Gin Leu 
415 

His Asp Leu Ala 
430 

Glu Gin Gly Arg 
445 

His Pro Gin Thr 



Leu Ser Leu 



<210> 131 
<211> 1118 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1095) 

<223> FRXA02795 

<400> 131 

ate gac gtc tec etc ccc gaa cgc acc get teg gec tac cca cac gaa 48 
lie Asp Val Ser Leu Pro Glu Arg Thr Ala Ser Ala Tyr Pro His Glu 
15 10 15 

ctt tea ggc ggg caa cgc caa cgc gca eta ate gca atg gcg ctg gec 96 
Leu Ser Gly Gly Gin Arg Gin Arg Ala Leu lie Ala Met Ala Leu Ala 
20 25 30 

aat gat cct gac ctg ttg ate tgc gat gaa ccc acc acg get ttg gat 144 
Asn Asp Pro Asp Leu Leu lie Cys Asp Glu Pro Thr Thr Ala Leu Asp 
35 40 45 

gtg gtt gtg caa aaa caa ate gtc gat ctg ctg ctg cgt etc acc aaa 192 
Val Val Val Gin Lys Gin lie Val Asp Leu Leu Leu Arg Leu Thr Lys 
50 55 60 

gaa cgt ggc acc get tta ttg ttc ate acc cac gat ctt gga etc ate 240 
Glu Arg Gly Thr Ala Leu Leu Phe lie Thr His Asp Leu Gly Leu lie 
65 70 75 80 



gcg cgc acc tgc gaa cgc tta ttg gtg atg aaa tec ggc gaa acc gta 288 
Ala Arg Thr Cys Glu Arg Leu Leu Val Met Lys Ser Gly Glu Thr Val 
85 90 95 
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gaa cgc ggc gac acc gag gca att ctt cgc tec ccc gec cat teg tat 336 
Glu Arg Gly Asp Thr Glu Ala He Leu Arg Ser Pro Ala His Ser Tyr 
100 105 110 

acc caa cag etc ctt gat get tea ate ctt gac cag cca gaa ate gee 384 
Thr Gin Gin Leu Leu Asp Ala Ser He Leu Asp Gin Pro Glu He Ala 
115 120 125 

tea gat tct ggc gcg ccg gta gtg att gat gtg gag gag gcg teg aaa 432 
Ser Asp Ser Gly Ala Pro Val Val He Asp Val Glu Glu Ala Ser Lys 
130 135 140 

age ttt aaa gaa acc acc gec etc cac aag gtt tea ttg gcg gtg cgc 480 
Ser Phe Lys Glu Thr Thr Ala Leu His Lys Val Ser Leu Ala Val Arg 
145 150 155 160 

aaa ggt gac ctg ctt gga ata gtc ggc gga tea ggt tec ggc aaa acg 528 
Lys Gly Asp Leu Leu Gly He Val Gly Gly Ser Gly Ser Gly Lys Thr 
165 170 175 

act ctg ctg aag etc ate gee ggt ttg gat aag ccc aca acc ggt acc 576 
Thr Leu Leu Lys Leu He Ala Gly Leu Asp Lys Pro Thr Thr Gly Thr 
180 185 190 

gtt gcg gta acc ggt ggt gtg cag atg gtg ttt cag gat ccc caa tea 624 
Val Ala Val Thr Gly Gly Val Gin Met Val Phe Gin Asp Pro Gin Ser 
195 200 205 

age etc aac cca egg atg aaa ate aaa gac att gtc gec gaa cca ctg 672 
Ser Leu Asn Pro Arg Met Lys He Lys Asp He Val Ala Glu Pro Leu 
210 215 220 

ctt ggt tgg aac gcg gcg gag aaa acc aca egg gtt gcg gaa gtc ate 720 
Leu Gly Trp Asn Ala Ala Glu Lys Thr Thr Arg Val Ala Glu Val He 
225 230 235 240 

acc caa gtg gga ctg age ccc gat gtc tta gat cgc tac ccc cac gaa 768 
Thr Gin Val Gly Leu Ser Pro Asp Val Leu Asp Arg Tyr Pro His Glu 
245 250 255 

ttc tec gga gga cag cgc caa cga ate tec ate gec aga gec etc gec 816 
Phe Ser Gly Gly Gin Arg Gin Arg He Ser He Ala Arg Ala Leu Ala 
260 265 270 

ate aaa cca gcg ate ctg ctt gee gac gaa cct gtc tec gec etc gat 864 
He Lys Pro Ala He Leu Leu Ala Asp Glu Pro Val Ser Ala Leu Asp 
275 280 285 

gtg tec gta cgt aaa caa gta ctg gat ctt etc caa caa etc gtc gaa 912 
Val Ser Val Arg Lys Gin Val Leu Asp Leu Leu Gin Gin Leu Val Glu 
290 295 300 

gaa tac ggc ate acc ttg gtg ttc gtc tec cac gat ctg gca gtg gtg 960 
Glu Tyr Gly He Thr Leu Val Phe Val Ser His Asp Leu Ala Val Val 
305 310 315 320 

aga cac ctg tgc aca acc gtg tgg gtg atg gaa cag gga cga gtc ctt 100$ 
Arg His Leu Cys Thr Thr Val Trp Val Met Glu Gin Gly Arg Val Leu 
325 330 335 



gag caa ggg ccc ate gat teg gtt tat gat cac cca cag acc gaa tac 



1056 
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Glu Gin Gly Pro lie Asp Ser Val Tyr Asp His Pro Gin Thr Glu Tyr 

340 345 350 

acc aag gag ctg ctt gat gcc gtt ccg egg ttg age ctt taaaccagcg 1105 

Thr Lys Glu Leu Leu Asp Ala Val Pro Arg Leu Ser Leu 
355 360 365 

cagatgacaa cgc 1118 



<210> 132 
<211> 365 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Tie Asp Val Ser Leu Pro Glu Arg Thr Ala Ser Ala Tyr Pro His Glu 
1 5 10 15 

Leu Ser Gly Gly Gin Arg Gin Arg Ala Leu He Ala Met Ala Leu Ala 
20 25 30 

Asn Asp Pro Asp Leu Leu He Cys Asp Glu Pro Thr Thr Ala Leu Asp 
35 40 45 

Val Val Val Gin Lys Gin He Val Asp Leu Leu Leu Arg Leu Thr Lys 
50 55 60 

Glu Arg Gly Thr Ala Leu Leu Phe He Thr His Asp Leu Gly Leu He 
65 ^0 75 80 

Ala Arg Thr Cys Glu Arg Leu Leu Val Met Lys Ser Gly Glu Thr Val 
85 90 95 

Glu Arg Gly Asp Thr Glu Ala He Leu Arg Ser Pro Ala His Ser Tyr 
100 105 HO 

Thr Gin Gin Leu Leu Asp Ala Ser He Leu Asp Gin Pro Glu He Ala 
H5 120 125 

Ser Asp Ser Gly Ala Pro Val Val He Asp Val Glu Glu Ala Ser Lys 
130 135 140 

Ser Phe Lys Glu Thr Thr Ala Leu His Lys Val Ser Leu Ala Val Arg 
145 150 155 160 

Lys Gly Asp Leu Leu Gly He Val Gly Gly Ser Gly Ser Gly Lys Thr 
165 170 175 

Thr Leu Leu Lys Leu He Ala Gly Leu Asp Lys Pro Thr Thr Gly Thr 
180 185 190 

Val Ala Val Thr Gly Gly Val Gin Met Val Phe Gin Asp Pro Gin Ser 
1^5 200 205 

Ser Leu Asn Pro Arg Met Lys He Lys Asp He Val Ala Glu Pro Leu 
210 215 220 

Leu Gly Trp Asn Ala Ala Glu Lys Thr Thr Arg Val Ala Glu Val He 
225 230 235 240 
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Thr Gin Val Gly 



Phe Ser Gly Gly 
260 

lie Lys Pro Ala 
275 

Val Ser Val Arg 
290 

Glu Tyr Gly He 
305 

Arg His Leu Cys 



Glu Gin Gly Pro 
340 

Thr Lys Glu Leu 
355 



Leu Ser Pro Asp 
245 

Gin Arg Gin Arg 



He Leu Leu Ala 

280 

Lys Gin Val Leu 
295 

Thr Leu Val Phe 
310 

Thr Thr Val Trp 

325 

He Asp Ser Val 



Leu Asp Ala Val 
360 



Val Leu Asp Arg 
250 

He Ser He Ala 
265 

Asp Glu Pro Val 



Asp Leu Leu Gin 
300 

Val Ser His Asp 
315 

Val Met Glu Gin 
330 

Tyr Asp His Pro 
345 

Pro Arg Leu Ser 



Tyr Pro His Glu 
255 

Arg Ala Leu Ala 
270 

Ser Ala Leu Asp 
285 

Gin Leu Val Glu 



Leu Ala Val Val 
320 

Gly Arg Val Leu 

335 

Gin Thr Glu Tyr 
350 

Leu 
365 



<210> 133 
<211> 1854 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1831) 
<223> RXN01939 

<400> 133 

tgctgttcta ccccgcaatg gcacttgcac taaccgtttt gagcttcatc atgatgggcg 60 

atgtcgtccg cgacgctctg gatcctaagt cgaggaagcg atg acc acc aac ate 115 

Met Thr Thr Asn He 
1 5 

cca caa acc ccc aac cac gag ggt gaa cag cca ctg etc gag ctg aag 163 
Pro Gin Thr Pro Asn His Glu Gly Glu Gin Pro Leu Leu Glu Leu Lys 
10 15 20 

gat eta aag att tec ttc acc tec tec acc ggt gtt gtc gac get gtc 211 
Asp Leu Lys He Ser Phe Thr Ser Ser Thr Gly Val Val Asp Ala Val 
25 30 35 

cgt ggc gca aac etc acc att tat cct ggc caa tct gtt gec ate gtg 259 
Arg Gly Ala Asn Leu Thr He Tyr Pro Gly Gin Ser Val Ala He Val 
40 45 50 

ggt gaa tec ggt tea ggt aaa teg acc acg gca atg teg ate ate ggt 307 
Gly Glu Ser Gly Ser Gly Lys Ser Thr Thr Ala Met Ser He He Gly 
55 60 65 

ctg ctt cca ggc acc ggc aaa gtg acc gaa ggt tec ate atg ttt gat 355 
Leu Leu Pro Gly Thr Gly Lys Val Thr Glu Gly Ser He Met Phe Asp 
70 75 80 85 
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ggc caa gac ate aca ggc ttg agt aac aag cag atg gaa aag tac cgc 403 

Gly Gin Asp lie Thr Gly Leu Ser Asn Lys Gin Met Glu Lys Tyr Arg 

90 95 100 

ggt tea gaa ate gga ctg gtc ccc cag gat ccg atg acc aac ttg aac 451 

Gly Ser Glu lie Gly Leu Val Pro Gin Asp Pro Met Thr Asn Leu Asn 

105 110 115 

ccg gtg tgg cgc ate ggc acc cag gtc aag gaa tec etc cga gec aac 4 99 

Pro Val Trp Arg lie Gly Thr Gin Val Lys Glu Ser Leu Arg Ala Asn 

120 125 130 

cac gtg gtt cca ggc tea gag atg gac aag cgc gtg gca gaa gtt ctg 547 

His Val Val Pro Gly Ser Glu Met Asp Lys Arg Val Ala Glu Val Leu 

135 140 145 

gec gag gca ggt ctt cct gat get gag cgt cgc gca aag cag tac cca 595 

Ala Glu Ala Gly Leu Pro Asp Ala Glu Arg Arg Ala Lys Gin Tyr Pro 

150 155 160 165 

cat gag ttc tct ggc ggt atg cgc cag cgc gca ctg ate gec att ggt 643 

His Glu Phe Ser Gly Gly Met Arg Gin Arg Ala Leu lie Ala lie Gly 

170 175 180 

ttg gcg gca cgc ccg aag etc ttg ate gec gac gag ccc acc tct gcg 691 

Leu Ala Ala Arg Pro Lys Leu Leu lie Ala Asp Glu Pro Thr Ser Ala 

185 190 195 

ctg gat gtc acc gtg cag cgc caa ate ctt gat cac ctt gaa aca ctg 739 

Leu Asp Val Thr Val Gin Arg Gin lie Leu Asp His Leu Glu Thr Leu 

200 205 210 

acc aag gat etc ggc acc gca gtg eta ttt att acc cac gac ttg ggc 787 

Thr Lys Asp Leu Gly Thr Ala Val Leu Phe lie Thr His Asp Leu Gly 

215 220 225 

ctt gec get gag cgc gcg gag cac etc gtg gtg atg cac cgc gga cgc 835 

Leu Ala Ala Glu Arg Ala Glu His Leu Val Val Met His Arg Gly Arg 

230 235 240 245 

ate gtg gag tec ggg cca tea ttg aag att ctg cgc aat cca cag cac 883 

lie Val Glu Ser Gly Pro Ser Leu Lys lie Leu Arg Asn Pro Gin His 

250 255 260 

cca tat acc caa cgc ttg gtt aag get gcg ccg tct ctg get tct gca 931 

Pro Tyr Thr Gin Arg Leu Val Lys Ala Ala Pro Ser Leu Ala Ser Ala 

265 270 275 

cgt att caa agt gcg cag gaa caa ggc att gaa tct gca gaa ctg etc 97 9 

Arg lie Gin Ser Ala Gin Glu Gin Gly lie Glu Ser Ala Glu Leu Leu 

280 285 290 

tct gca acg gec gtt get gag ggc act att cca gag atg gaa gaa aaa 1027 

Ser Ala Thr Ala Val Ala Glu Gly Thr lie Pro Glu Met Glu Glu Lys 

295 300 305 

gtt ate gag gtg aaa aac etc acc cgc gaa ttt gat ate cgc ggt gec 1075 

Val lie Glu Val Lys Asn Leu Thr Arg Glu Phe Asp lie Arg Gly Ala 

310 315 320 325 
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cgt ggc gat aag aag aag ctg aag gcc gtt gat gat gtg tec ttc ttc 1123 
Arg Gly Asp Lys Lys Lys Leu Lys Ala Val Asp Asp Val Ser Phe Phe 
330 335 340 

gta cgt aaa ggc acc acc acc gca ctt gtg ggt gaa tec ggt teg ggt 1171 
Val Arg Lys Gly Thr Thr Thr Ala Leu Val Gly Glu Ser Gly Ser Gly 
345 350 355 

aaa tec acc gtg gcc aac atg gtg etc aac ctt etc gag cca acc age 1219 
Lys Ser Thr Val Ala Asn Met Val Leu Asn Leu Leu Glu Pro Thr Ser 
360 365 370 

gga gag gtg etc tac aac ggc acc gat ctt acg tec ttg age cac aag 1267 
Gly Glu Val Leu Tyr Asn Gly Thr Asp Leu Thr Ser Leu Ser His Lys 
375 380 385 

gaa ate ttc caa atg cga cgc aaa ctg cag gtg gtg ttc cag aac ccc 1315 
Glu lie Phe Gin Met Arg Arg Lys Leu Gin Val Val Phe Gin Asn Pro 
390 395 400 405 

tac ggc teg ctt gat ccg atg tac tec ate tac egg tgt att gag gaa 1363 
Tyr Gly Ser Leu Asp Pro Met Tyr Ser lie Tyr Arg Cys lie Glu Glu 
410 415 420 

ccg ctg acc ate cac aag gtt ggt gga gac cgc aag gca egc gaa get 1411 
Pro Leu Thr lie His Lys Val Gly Gly Asp Arg Lys Ala Arg Glu Ala 
425 430 435 

cgc gtc get gaa ctt etc gat atg gtg tec atg ccc agg tec acc atg 1459 
Arg Val Ala Glu Leu Leu Asp Met Val Ser Met Pro Arg Ser Thr Met 
440 445 450 

cgc cgc tac ccc aac gag ctt tec ggt ggc caa cgt cag cgc ate gcc 1507 
Arg Arg Tyr Pro Asn Glu Leu Ser Gly Gly Gin Arg Gin Arg lie Ala 
455 460 465 

ate gcc cgt gca ttg gca ctg aat cca gaa gtg ate gtg ttg gat gaa 1555 
lie Ala Arg Ala Leu Ala Leu Asn Pro Glu Val lie Val Leu Asp Glu 
470 475 480 485 

gcg gtt tec get ttg gac gtg ttg gtt cag aac cag ate etc acc ctg 1603 
Ala Val Ser Ala Leu Asp Val Leu Val Gin Asn Gin lie Leu Thr Leu 
490 495 500 

ctt gca gaa ctt cag cag gaa ctg aag etc acc tat ttg ttc ate acc 1651 
Leu Ala Glu Leu Gin Gin Glu Leu Lys Leu Thr Tyr Leu Phe lie Thr 
505 510 515 

cac gac ttg gcc gtt gtt cga caa acc gcc gac gat gtt gtg gtg atg 1699 
His Asp Leu Ala Val Val Arg Gin Thr Ala Asp Asp Val Val Val Met 
520 525 530 

caa aag gga cga ate gtt gaa aag ggt cgt acc gac gac ate ttc aac 1747 
Gin Lys Gly Arg lie Val Glu Lys Gly Arg Thr Asp Asp lie Phe Asn 
535 540 545 

gat cct cag cag cac tac acc cgc gat ttg ate aat gcg gta cct ggt 1795 
Asp Pro Gin Gin His Tyr Thr Arg Asp Leu lie Asn Ala Val Pro Gly 
550 555 560 565 



ctg gga ate gag ttg ggt act gga gaa aac ctg gtt taacccgcac 



1841 
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Leu Gly lie Glu Leu Gly Thr Gly Glu Asn Leu Val 
570 575 



agcctcacta aac 



1854 



<210> 134 
<211> 577 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Met Thr Thr Asn lie Pro Gin Thr Pro Asn His Glu Gly Glu Gin Pro 
15 10 15 

Leu Leu Glu Leu Lys Asp Leu Lys lie Ser Phe Thr Ser Ser Thr Gly 
20 25 30 

Val Val Asp Ala Val Arg Gly Ala Asn Leu Thr lie Tyr Pro Gly Gin 
35 40 45 

Ser Val Ala lie Val Gly Glu Ser Gly Ser Gly Lys Ser Thr Thr Ala 
50 55 60 

Met Ser lie lie Gly Leu Leu Pro Gly Thr Gly Lys Val Thr Glu Gly 
65 70 75 80 

Ser lie Met Phe Asp Gly Gin Asp lie Thr Gly Leu Ser Asn Lys Gin 
85 90 95 

Met Glu Lys Tyr Arg Gly Ser Glu lie Gly Leu Val Pro Gin Asp Pro 
100 105 110 

Met Thr Asn Leu Asn Pro Val Trp Arg lie Gly Thr Gin Val Lys Glu 
115 120 125 

Ser Leu Arg Ala Asn His Val Val Pro Gly Ser Glu Met Asp Lys Arg 
130 135 140 

Val Ala Glu Val Leu Ala Glu Ala Gly Leu Pro Asp Ala Glu Arg Arg 
145 150 155 160 

Ala Lys Gin Tyr Pro His Glu Phe Ser Gly Gly Met Arg Gin Arg Ala 
165 170 175 

Leu lie Ala lie Gly Leu Ala Ala Arg Pro Lys Leu Leu lie Ala Asp 
180 185 190 

Glu Pro Thr Ser Ala Leu Asp Val Thr Val Gin Arg Gin lie Leu Asp 
195 200 205 

His Leu Glu Thr Leu Thr Lys Asp Leu Gly Thr Ala Val Leu Phe lie 
210 215 220 

Thr His Asp Leu Gly Leu Ala Ala Glu Arg Ala Glu His Leu Val Val 
225 230 235 240 

Met His Arg Gly Arg lie Val Glu Ser Gly Pro Ser Leu Lys lie Leu 
245 250 255 



Arg Asn Pro Gin His Pro Tyr Thr Gin Arg Leu Val Lys Ala Ala Pro 
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260 265 270 

Ser Leu Ala Ser Ala Arg lie Gin Ser Ala Gin Glu Gin Gly lie Glu 
275 280 285 

Ser Ala Glu Leu Leu Ser Ala Thr Ala Val Ala Glu Gly Thr lie Pro 
290 295 300 

Glu Met Glu Glu Lys Val lie Glu Val Lys Asn Leu Thr Arg Glu Phe 
305 310 315 320 

Asp lie Arg Gly Ala Arg Gly Asp Lys Lys Lys Leu Lys Ala Val Asp 
325 330 " 335 

Asp Val Ser Phe Phe Val Arg Lys Gly Thr Thr Thr Ala Leu Val Gly 
340 345 350 

Glu Ser Gly Ser Gly Lys Ser Thr Val Ala Asn Met Val Leu Asn Leu 
355 360 365 

Leu Glu Pro Thr Ser Gly Glu Val Leu Tyr Asn Gly Thr Asp Leu Thr 
370 375 380 

Ser Leu Ser His Lys Glu lie Phe Gin Met Arg Arg Lys Leu Gin Val 
385 390 395 400 

Val Phe Gin Asn Pro Tyr Gly Ser Leu Asp Pro Met Tyr Ser lie Tyr 
405 410 415 

Arg Cys lie Glu Glu Pro Leu Thr lie His Lys Val Gly Gly Asp Arg 
420 425 430 

Lys Ala Arg Glu Ala Arg Val Ala Glu Leu Leu Asp Met Val Ser Met 
435 440 445 

Pro Arg Ser Thr Met Arg Arg Tyr Pro Asn Glu Leu Ser Gly Gly Gin 
450 455 460 

Arg Gin Arg lie Ala lie Ala Arg Ala Leu Ala Leu Asn Pro Glu Val 
465 470 475 480 

lie Val Leu Asp Glu Ala Val Ser Ala Leu Asp Val Leu Val Gin Asn 
485 490 495 

Gin lie Leu Thr Leu Leu Ala Glu Leu Gin Gin Glu Leu Lys Leu Thr 
500 505 510 

Tyr Leu Phe lie Thr His Asp Leu Ala Val Val Arg Gin Thr Ala Asp 
515 520 525 

Asp Val Val Val Met Gin Lys Gly Arg lie Val Glu Lys Gly Arg Thr 
530 535 540 

Asp Asp lie Phe Asn Asp Pro Gin Gin His Tyr Thr Arg Asp Leu lie 
545 550 555 560 

Asn Ala Val Pro Gly Leu Gly lie Glu Leu Gly Thr Gly Glu Asn Leu 
565 570 575 



Val 



BGI-131CP 



- 196- 



<210> 135 
<211> 691 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 

<221> CDS 

<222> (101) . . (691) 

<223> FRXA00761 



<400> 135 

tgctgttcta ccccgcaatg gcacttgcac taaccgtttt gagcttcatc atgatgggcg 60 

atgtcgtccg cgacgctctg gatcctaagt cgaggaagcg atg acc ace aac ate 11 

Met Thr Thr Asn lie 
1 5 



cca caa acc ccc aac cac gag ggt gaa cag cca ctg etc gag ctg aag 163 
Pro Gin Thr Pro Asn His Glu Gly Glu Gin Pro Leu Leu Glu Leu Lys 
10 15 20 

gat eta aag att tec ttc acc tec tec acc ggt gtt gtc gac get gtc 211 
Asp Leu Lys lie Ser Phe Thr Ser Ser Thr Gly Val Val Asp Ala Val 
25 30 35 

cgt ggc gca aac etc acc att tat cct ggc caa tct gtt gec ate gtg 259 
Arg Gly Ala Asn Leu Thr lie Tyr Pro Gly Gin Ser Val Ala lie Val 
40 45 50 

ggt gaa tec ggt tea ggt aaa teg acc acg gca atg teg ate ate ggt 307 
Gly Glu Ser Gly Ser Gly Lys Ser Thr Thr Ala Met Ser lie lie Gly 
55 60 65 

ctg ctt cca ggc acc ggc aaa gtg acc gaa ggt tec ate atg ttt gat 355 
Leu Leu Pro Gly Thr Gly Lys Val Thr Glu Gly Ser lie Met Phe Asp 
70 75 80 85 

ggc caa gac ate aca ggc ttg agt aac aag cag atg gaa aag tac cgc 403 
Gly Gin Asp lie Thr Gly Leu Ser Asn Lys Gin Met Glu Lys Tyr Arg 
90 95 100 

ggt tea gaa ate gga ctg gtc ccc cag gat ccg atg acc aac ttg aac 451 
Gly Ser Glu lie Gly Leu Val Pro Gin Asp Pro Met Thr Asn Leu Asn 
105 110 115 

ccg gtg tgg cgc ate ggc acc cag gtc aag gaa tec etc cga gee aac 499 
Pro Val Trp Arg lie Gly Thr Gin Val Lys Glu Ser Leu Arg Ala Asn 
120 125 130 

cac gtg gtt cca ggc tea gag atg gac aag cgc gtg gca gaa gtt ctg 547 
His Val Val Pro Gly Ser Glu Met Asp Lys Arg Val Ala Glu Val Leu 
135 140 145 



gee gag gca ggt ctt cct gat get gag cgt cgc gca aag cag tac cca 
Ala Glu Ala Gly Leu Pro Asp Ala Glu Arg Arg Ala Lys Gin Tyr Pro 
150 155 160 165 



595 



cat gag ttc tct ggc ggt atg cgc cac cgc gca ctg ate gec att ggt 
His Glu Phe Ser Gly Gly Met Arg His Arg Ala Leu lie Ala lie Gly 



643 
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170 



175 



180 



ttg gcg gca cgc ccg aag etc ttg ate gec gac gag ccc acc tct gcg 
Leu Ala Ala Arg Pro Lys Leu Leu He Ala Asp Glu Pro Thr Ser Ala 
185 190 195 



691 



<210> 136 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Met Thr Thr Asn He Pro Gin Thr Pro Asn His Glu Gly Glu Gin Pro 
15 10 15 

Leu Leu Glu Leu Lys Asp Leu Lys He Ser Phe Thr Ser Ser Thr Gly 
20 25 30 

Val Val Asp Ala Val Arg Gly Ala Asn Leu Thr He Tyr Pro Gly Gin 
35 40 45 

Ser Val Ala He Val Gly Glu Ser Gly Ser Gly Lys Ser Thr Thr Ala 
50 55 60 

Met Ser He He Gly Leu Leu Pro Gly Thr Gly Lys Val Thr Glu Gly 
65 70 75 80 

Ser He Met Phe Asp Gly Gin Asp He Thr Gly Leu Ser Asn Lys Gin 
85 90 95 

Met Glu Lys Tyr Arg Gly Ser Glu He Gly Leu Val Pro Gin Asp Pro 
100 105 HO 

Met Thr Asn Leu Asn Pro Val Trp Arg He Gly Thr Gin Val Lys Glu 
115 120 125 

Ser Leu Arg Ala Asn His Val Val Pro Gly Ser Glu Met Asp Lys Arg 
130 135 140 

Val Ala Glu Val Leu Ala Glu Ala Gly Leu Pro Asp Ala Glu Arg Arg 
145 150 155 160 

Ala Lys Gin Tyr Pro His Glu Phe Ser Gly Gly Met Arg His Arg Ala 
165 170 175 

Leu He Ala He Gly Leu Ala Ala Arg Pro Lys Leu Leu He Ala Asp 
180 185 190 

Glu Pro Thr Ser Ala 
195 



<210> 137 
<211> 626 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (603) 



BGI-131CP 



- 198 - 



<223> FRXA01939 
<400> 137 

tct aca age ggc acc gat ctt acg tec ttg age cac aag gaa ate ttc 48 

Ser Thr Ser Gly Thr Asp Leu Thr Ser Leu Ser His Lys Glu lie Phe 

15 10 15 

caa atg cga cgc aaa ctg cag gtg gtg ttc cag aac ccc tac ggc teg 96 

Gin Met Arg Arg Lys Leu Gin Val Val Phe Gin Asn Pro Tyr Gly Ser 

20 25 30 

ctt gat ccg atg tac tec ate tac egg tgt att gag gaa ccg ctg acc 144 

Leu Asp Pro Met Tyr Ser lie Tyr Arg Cys lie Glu Glu Pro Leu Thr 

35 40 45 

ate cac aag gtt ggt gga gac cgc aag gca cgc gaa get cgc gtc gtt 192 

lie His Lys Val Gly Gly Asp Arg Lys Ala Arg Glu Ala Arg Val Val 

50 55 60 

gaa ctt etc gat atg gtg tec atg ccc agg tec acc atg cgc cgc tac 240 

Glu Leu Leu Asp Met Val Ser Met Pro Arg Ser Thr Met Arg Arg Tyr 

65 70 75 80 

ccc aac gag ctt tec ggt ggc caa cgt cag cgc ate gec ate gec cgt 288 

Pro Asn Glu Leu Ser Gly Gly Gin Arg Gin Arg lie Ala lie Ala Arg 

85 90 95 

gca ttg gca ctg aat cca gaa gtg ate gtg ttg gat gaa gcg gtt tec 336 

Ala Leu Ala Leu Asn Pro Glu Val lie Val Leu Asp Glu Ala Val Ser 

100 105 110 

get ttg gac gtg ttg gtt cag aac cag ate etc acc ctg ctt gca gaa 384 

Ala Leu Asp Val Leu Val Gin Asn Gin lie Leu Thr Leu Leu Ala Glu 

115 120 125 

ctt cag cag gaa ctg aag etc acc tat ttg ttc ate aec cac gac ttg 432 

Leu Gin Gin Glu Leu Lys Leu Thr Tyr Leu Phe He Thr His Asp Leu 

130 135 140 

gec gtt gtt cga caa acc gee gac gat gtt gtg gtg atg caa aag gga 480 

Ala Val Val Arg Gin Thr Ala Asp Asp Val Val Val Met Gin Lys Gly 

145 150 155 160 

cga ate gtt gaa aag ggt cgt acc gac gac ate ttc aac gat cct cag 528 

Arg He Val Glu Lys Gly Arg Thr Asp Asp He Phe Asn Asp Pro Gin 

165 170 175 

cag cac tac acc cgc gat ttg ate aat gcg gta cct ggt ctg gga ate 576 

Gin His Tyr Thr Arg Asp Leu He Asn Ala Val Pro Gly Leu Gly He 

180 185 190 

gag ttg ggt act gga gaa aac ctg gtt taacccgcac agcctcacta 623 
Glu Leu Gly Thr Gly Glu Asn Leu Val 
195 200 

aac 626 



<210> 138 
<211> 201 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 138 

Ser Thr Ser Gly Thr Asp Leu Thr Ser Leu Ser His Lys Glu lie Phe 
15 10 15 

Gin Met Arg Arg Lys Leu Gin Val Val Phe Gin Asn Pro Tyr Gly Ser 
20 25 30 

Leu Asp Pro Met Tyr Ser lie Tyr Arg Cys lie Glu Glu Pro Leu Thr 
35 40 45 

lie His Lys Val Gly Gly Asp Arg Lys Ala Arg Glu Ala Arg Val Val 
50 55 60 

Glu Leu Leu Asp Met Val Ser Met Pro Arg Ser Thr Met Arg Arg Tyr 
65 70 75 80 

Pro Asn Glu Leu Ser Gly Gly Gin Arg Gin Arg lie Ala lie Ala Arg 
85 90 95 

Ala Leu Ala Leu Asn Pro Glu Val lie Val Leu Asp Glu Ala Val Ser 
100 105 110 

Ala Leu Asp Val Leu Val Gin Asn Gin lie Leu Thr Leu Leu Ala Glu 
115 120 125 

Leu Gin Gin Glu Leu Lys Leu Thr Tyr Leu Phe lie Thr His Asp Leu 
130 135 140 

Ala Val Val Arg Gin Thr Ala Asp Asp Val Val Val Met Gin Lys Gly 
145 150 155 160 

Arg lie Val Glu Lys Gly Arg Thr Asp Asp lie Phe Asn Asp Pro Gin 
165 170 175 

Gin His Tyr Thr Arg Asp Leu lie Asn Ala Val Pro Gly Leu Gly lie 
180 185 190 

Glu Leu Gly Thr Gly Glu Asn Leu Val 
195 200 



<210> 139 
<211> 1047 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1024) 
<223> RXN00759 

<400> 139 

tcaccttgaa cacttaaaac ataacttcat ccggcgcttt attagcttga agcgccccgc 60 

accataatcc attccccagc aagcaaggac acccacgctc atg ctt cgt tac gtc 115 

Met Leu Arg Tyr Val 
1 5 



ggg cga cgt ttg etc caa atg att ccg gtc ttt ttc gga gcg acc tta 163 
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Gly Arg Arg Leu Leu Gin Met lie Pro Val Phe Phe Gly Ala Thr Leu 
10 15 20 

ctg att tac gcc etc gtg ttc etc atg cct ggt gac cca gtc cag gca 211 
Leu lie Tyr Ala Leu Val Phe Leu Met Pro Gly Asp Pro Val Gin Ala 
25 30 35 

ttg gga ggt gac cgc ggc eta acc gag get gcg gcc gag aaa ate cgt 259 
Leu Gly Gly Asp Arg Gly Leu Thr Glu Ala Ala Ala Glu Lys lie Arg 
40 45 50 

caa gaa tac aat ctt gar aaa ccc ttc ate gtt caa tac etc ctg tac 307 
Gin Glu Tyr Asn Leu Asp Lys Pro Phe lie Val Gin Tyr Leu Leu Tyr 
55 60 65 

ate aag ggc ate ttc gtc tta gat ttt gga aca acc ttc tct ggt cag 355 
lie Lys Gly lie Phe Val Leu Asp Phe Gly Thr Thr Phe Ser Gly Gin 
70 75 80 85 

cca gtt att gat gtg atg gcc agg gcc ttc ccc gtc acc ate aaa etc 403 
Pro Val lie Asp Val Met Ala Arg Ala Phe Pro Val Thr lie Lys Leu 
90 95 100 

gcc ate atg gcc ctg ctg ttt gaa tea ate etc ggc att ate ttt ggt 451 
Ala lie Met Ala Leu Leu Phe Glu Ser lie Leu Gly lie lie Phe Gly 
105 110 115 

gtc ate gca ggt att cgc cgc gga gga ate ttc gac tec acc gtg ctg 499 
Val lie Ala Gly lie Arg Arg Gly Gly lie Phe Asp Ser Thr Val Leu 
120 125 130 

gtc ctt tct ctg ata gtc ate gca gtc ccc acc ttc gtc att ggt ttc 547 
Val Leu Ser Leu lie Val lie Ala Val Pro Thr Phe Val lie Gly Phe 
135 140 145 

gtg ctg cag ttc tta gtc ggc gtg aaa tgg ggc tta ctg ccc gtc acc 595 
Val Leu Gin Phe Leu Val Gly Val Lys Trp Gly Leu Leu Pro Val Thr 
150 155 160 165 

gta ggt tec aac aca tea ata acg gcg ctg ate atg ccg get gtc gta 643 
Val Gly Ser Asn Thr Ser lie Thr Ala Leu lie Met Pro Ala Val Val 
170 175 180 

ctg ggt gca gta teg ttc gcc tac gtt ctt cgc etc acc aga caa tec 691 
Leu Gly Ala Val Ser Phe Ala Tyr Val Leu Arg Leu Thr Arg Gin Ser 
185 190 195 

gtg age gaa aac etc cgc get gat tac gtt cga acc get cga gca aaa 739 
Val Ser Glu Asn Leu Arg Ala Asp Tyr Val Arg Thr Ala Arg Ala Lys 
200 205 210 

ggc atg tec gga ttc aac gtg atg aac cgc cat gtg ctt cga aac tea 787 
Gly Met Ser Gly Phe Asn Val Met Asn Arg His Val Leu Arg Asn Ser 
215 220 225 

ctg att ccc gtt gcc acc ttc ctg ggc gcc gat etc ggt gca ctg atg 835 
Leu lie Pro Val Ala Thr Phe Leu Gly Ala Asp Leu Gly Ala Leu Met 
230 235 240 245 



ggt gga gcg att gtc acc gaa ggt ate ttc ggc ate aac ggt gtc ggt 
Gly Gly Ala He Val Thr Glu Gly He Phe Gly He Asn Gly Val Gly 



883 
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250 255 260 

gga acg etc tac cag gec att ttg aaa ggt gaa ccc acc acg gtt gtc 931 
Gly Thr Leu Tyr Gin Ala lie Leu Lys Gly Glu Pro Thr Thr Val Val 
265 270 275 

tec att gtc act gtg ctg gtc ate gtc tac ate ate gec aac ctt etc 979 
Ser lie Val Thr Val Leu Val lie Val Tyr He He Ala Asn Leu Leu 
280 285 290 

gtg gac ttg ate tac gec gtt etc gat ccg agg ate cgc tat gee 1024 
Val Asp Leu He Tyr Ala Val Leu Asp Pro Arg He Arg Tyr Ala 
295 300 305 



taataatgaa ttccacacaa acc 



1047 



<210> 140 
<211> 308 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Met Leu Arg Tyr Val Gly Arg Arg Leu Leu Gin Met He Pro Val Phe 
15 10 15 

Phe Gly Ala Thr Leu Leu He Tyr Ala Leu Val Phe Leu Met Pro Gly 
20 25 30 

Asp Pro Val Gin Ala Leu Gly Gly Asp Arg Gly Leu Thr Glu Ala Ala 
35 40 45 

Ala Glu Lys He Arg Gin Glu Tyr Asn Leu Asp Lys Pro Phe He Val 
50 55 60 

Gin Tyr Leu Leu Tyr He Lys Gly He Phe Val Leu Asp Phe Gly Thr 
65 70 75 80 

Thr Phe Ser Gly Gin Pro Val He Asp Val Met Ala Arg Ala Phe Pro 
85 90 95 

Val Thr He Lys Leu Ala He Met Ala Leu Leu Phe Glu Ser He Leu 
100 105 110 

Gly He He Phe Gly Val He Ala Gly He Arg Arg Gly Gly He Phe 
115 120 125 

Asp Ser Thr Val Leu Val Leu Ser Leu He Val He Ala Val Pro Thr 
130 135 140 

Phe Val He Gly Phe Val Leu Gin Phe Leu Val Gly Val Lys Trp Gly 
145 150 155 160 

Leu Leu Pro Val Thr Val Gly Ser Asn Thr Ser He Thr Ala Leu He 
165 170 175 

Met Pro Ala Val Val Leu Gly Ala Val Ser Phe Ala Tyr Val Leu Arg 
180 185 190 



Leu Thr Arg Gin Ser Val Ser Glu Asn Leu Arg Ala Asp Tyr Val Arg 
195 200 205 
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Thr Ala Arg Ala Lys Gly Met Ser Gly Phe Asn Val Met Asn Arg His 
210 215 220 

Val Leu Arg Asn Ser Leu lie Pro Val Ala Thr Phe Leu Gly Ala Asp 
225 230 235 240 

Leu Gly Ala Leu Met Gly Gly Ala He Val Thr Glu Gly He Phe Gly 
245 250 255 

He Asn Gly Val Gly Gly Thr Leu Tyr Gin Ala He Leu Lys Gly Glu 
260 265 270 

Pro Thr Thr Val Val Ser He Val Thr Val Leu Val He Val Tyr He 
275 280 285 

He Ala Asn Leu Leu Val Asp Leu He Tyr Ala Val Leu Asp Pro Arg 
290 295 300 

He Arg Tyr Ala 
305 



<210> 141 
<211> 1047 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1024) 

<223> FRXA00759 

<400> 141 

tcaccttgaa cacttaaaac ataacttcat ccggcgcttt attagcttga agcgccccgc 60 

accataatcc attccccagc aagcaaggac acccacgctc atg ctt cgt tac gtc 115 

Met Leu Arg Tyr Val 

1 5 

ggg cga cgt ttg etc caa atg att ccg gtc ttt ttc gga gcg acc tta 163 

Gly Arg Arg Leu Leu Gin Met He Pro Val Phe Phe Gly Ala Thr Leu 

10 15 20 

ctg att tac gec etc gtg ttc etc atg cct ggt gac cca gtc cag gca 211 
Leu He Tyr Ala Leu Val Phe Leu Met Pro Gly Asp Pro Val Gin Ala 
25 30 35 

ttg gga ggt gac cgc ggc eta acc gag get gcg gec gag aaa ate cgt 259 
Leu Gly Gly Asp Arg Gly Leu Thr Glu Ala Ala Ala Glu Lys He Arg 
40 45 50 

caa gaa tac aat ctt gat aaa ccc ttc ate gtt caa tac etc ctg tac 307 
Gin Glu Tyr Asn Leu Asp Lys Pro Phe He Val Gin Tyr Leu Leu Tyr 
55 60 65 

ate aag ggc ate ttc gtc tta gat ttt gga aca acc ttc tct ggt cag 355 
He Lys Gly He Phe Val Leu Asp Phe Gly Thr Thr Phe Ser Gly Gin 
70 75 80 85 



cca gtt att gat gtg atg gec agg gee ttc ccc gtc acc ate aaa etc 



403 
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Pro Val lie Asp Val Met Ala Arg Ala Phe Pro Val Thr lie Lys Leu 

90 95 100 

gcc ate atg gec ctg ctg ttt gaa tea ate etc ggc att ate ttt ggt 

Ala lie Met Ala Leu Leu Phe Glu Ser lie Leu Gly lie lie Phe Gly 

105 110 115 

gtc ate gca ggt att cgc cgc gga gga ate ttc gac tec ace gtg ctg 

Val lie Ala Gly lie Arg Arg Gly Gly He Phe Asp Ser Thr Val Leu 
120 125 130 



451 



499 



gtc ctt tct ctg ata gtc ate gca gtc ccc acc ttc gtc att ggt ttc 547 
Val Leu Ser Leu He Val He Ala Val Pro Thr Phe Val He Gly Phe 
135 140 145 

gtg ctg cag ttc tta ntc ggc gtg aaa tgg ggc tta ctg ccc gtc acc 595 
Val Leu Gin Phe Leu Xaa Gly Val Lys Trp Gly Leu Leu Pro Val Thr 
150 155 160 165 

gta ggt tec aac aca tea ata acg gcg ctg ate atg ccg get gtc gta 
Val Gly Ser Asn Thr Ser He Thr Ala Leu He Met Pro Ala Val Val 
170 175 180 

ctg ggt gca gta teg ttc gcc tac gtt ctt cgc etc acc aga caa tec 
Leu Gly Ala Val Ser Phe Ala Tyr Val Leu Arg Leu Thr Arg Gin Ser 
185 190 195 

gtg age gaa aac etc cgc get gat tac gtt cga acc get cga gca aaa 
Val Ser Glu Asn Leu Arg Ala Asp Tyr Val Arg Thr Ala Arg Ala Lys 
200 205 210 

ggc atg tec gga ttc aac gtg atg aac cgc cat gtg ctt cga aac tea 
Gly Met Ser Gly Phe Asn Val Met Asn Arg His Val Leu Arg Asn Ser 
215 220 225 

ctg att ccc gtt gcc acc ttc ctg ggc gcc gat etc ggt gca ctg atg 
Leu He Pro Val Ala Thr Phe Leu Gly Ala Asp Leu Gly Ala Leu Met 
230 235 240 245 

ggt gga gcg att gtc acc gaa ggt ate ttc ggc ate aac ggt gtc ggt 
Gly Gly Ala He Val Thr Glu Gly He Phe Gly He Asn Gly Val Gly 
250 255 260 

gga acg etc tac cag gcc att ttg aaa ggt gaa ccc acc acg gtt gtc 
Gly Thr Leu Tyr Gin Ala He Leu Lys Gly Glu Pro Thr Thr Val Val 
265 270 275 

tec att gtc act gtg ctg gtc ate gtc tac ate ate gcc aac ctt etc 
Ser He Val Thr Val Leu Val He Val Tyr He He Ala Asn Leu Leu 
280 285 290 

gtg gac ttg ate tac gcc gtt etc gat ccg agg ate cgc tat gcc 
Val Asp Leu He Tyr Ala Val Leu Asp Pro Arg He Arg Tyr Ala 
295 300 305 

taataatgaa ttccacacaa acc 1047 



643 



691 



739 



787 



835 



883 



931 



979 



1024 



<210> 142 
<211> 308 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 142 

Met Leu Arg Tyr Val Gly Arg Arg Leu Leu Gin Met lie Pro Val Phe 

15 10 15 

Phe Gly Ala Thr Leu Leu lie Tyr Ala Leu Val Phe Leu Met Pro Gly 
20 25 30 

Asp Pro Val Gin Ala Leu Gly Gly Asp Arg Gly Leu Thr Glu Ala Ala 
35 40 45 

Ala Glu Lys lie Arg Gin Glu Tyr Asn Leu Asp Lys Pro Phe lie Val 
50 55 60 

Gin Tyr Leu Leu Tyr lie Lys Gly lie Phe Val Leu Asp Phe Gly Thr 
65 70 75 80 

Thr Phe Ser Gly Gin Pro Val lie Asp Val Met Ala Arg Ala Phe Pro 
85 90 95 

Val Thr lie Lys Leu Ala lie Met Ala Leu Leu Phe Glu Ser lie Leu 
100 105 110 

Gly lie lie Phe Gly Val lie Ala Gly lie Arg Arg Gly Gly lie Phe 
115 120 125 

Asp Ser Thr Val Leu Val Leu Ser Leu lie Val lie Ala Val Pro Thr 
130 135 140 

Phe Val lie Gly Phe Val Leu Gin Phe Leu Xaa Gly Val Lys Trp Gly 
145 150 155 160 

Leu Leu Pro Val Thr Val Gly Ser Asn Thr Ser lie Thr Ala Leu lie 
165 170 175 

Met Pro Ala Val Val Leu Gly Ala Val Ser Phe Ala Tyr Val Leu Arg 
180 185 190 

Leu Thr Arg Gin Ser Val Ser Glu Asn Leu Arg Ala Asp Tyr Val Arg 
195 200 205 

Thr Ala Arg Ala Lys Gly Met Ser Gly Phe Asn Val Met Asn Arg His 
210 215 220 

Val Leu Arg Asn Ser Leu lie Pro Val Ala Thr Phe Leu Gly Ala Asp 
225 230 235 240 

Leu Gly Ala Leu Met Gly Gly Ala lie Val Thr Glu Gly lie Phe Gly 
245 250 255 

lie Asn Gly Val Gly Gly Thr Leu Tyr Gin Ala lie Leu Lys Gly Glu 
260 265 270 

Pro Thr Thr Val Val Ser lie Val Thr Val Leu Val lie Val Tyr lie 
275 280 285 

lie Ala Asn Leu Leu Val Asp Leu lie Tyr Ala Val Leu Asp Pro Arg 
290 295 300 



lie Arg Tyr Ala 
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305 



<210> 143 
<211> 912 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (889) 

<223> RXN00431 

<400> 143 

tggatcgtcc tcgccttcac attcgtcggc cttggccttg ctctcctcgc gatgaagcaa 60 

tggcgattcc gcgtcagcta ctgggtataa ggagcaccac atg gta tec ate gat 115 

Met Val Ser lie Asp 
1 5 



aca tac aac gec tgc gtc gac ttc ccc ate ttc gac gee aaa tec cgc 
Thr Tyr Asn Ala Cys Val Asp Phe Pro lie Phe Asp Ala Lys Ser Arg 
10 15 20 



163 



tec atg aag aaa gee ttc etc ggc gca gec ggc gga gca ate ggg cgc 211 

Ser Met Lys Lys Ala Phe Leu Gly Ala Ala Gly Gly Ala He Gly Arg 

25 30 35 

aat caa gac aac gtc gta gtc gtc gaa gcg ctg aag aac gtc aac ctg 259 

Asn Gin Asp Asn Val Val Val Val Glu Ala Leu Lys Asn Val Asn Leu 

40 45 50 

cac ttg cgc gaa ggt gac egg gtc gga etc gtc ggc cac aac ggc gec 

His Leu Arg Glu Gly Asp Arg Val Gly Leu Val Gly His Asn Gly Ala 

55 60 65 

ggc aaa tec acc etc ctg cga etc etc tec ggc ate tac gaa ccc ace 

Gly Lys Ser Thr Leu Leu Arg Leu Leu Ser Gly He Tyr Glu Pro Thr 

70 75 80 85 

cgc gga age get gac ate cgt gga cgc gtc gec ccc gtc ttc gac etc 

Arg Gly Ser Ala Asp He Arg Gly Arg Val Ala Pro Val Phe Asp Leu 

90 95 100 

ggc gtc ggc atg gat cca gaa ate tec ggc tac gaa aat ate ate ate 

Gly Val Gly Met Asp Pro Glu He Ser Gly Tyr Glu Asn He He He 

105 110 115 

cgc ggc etc ttc etc ggt caa acc cgc aaa cag atg aaa gee aaa atg 

Arg Gly Leu Phe Leu Gly Gin Thr Arg Lys Gin Met Lys Ala Lys Met 

120 125 130 

gaa gaa ate gec gac ttc acc gaa etc ggc gaa tac etc tec atg cct 547 
Glu Glu He Ala Asp Phe Thr Glu Leu Gly Glu Tyr Leu Ser Met Pro 

135 140 145 

etc cga acc tac tec acc ggc atg cgc ate cgc eta gec etc ggc gtg 595 
Leu Arg Thr Tyr Ser Thr Gly Met Arg He Arg Leu Ala Leu Gly Val 

150 155 160 165 



307 



355 



403 



451 



499 



gtc acc tec ate gag ccc gaa att ctg ctt ctt gat gaa ggc ate ggc 



643 
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Val Thr Ser lie Glu Pro Glu lie Leu Leu Leu Asp Glu Gly lie Gly 
170 175 180 

gcc gtc gac gcc gcc ttc atg gcc aaa gcc cgc gac cgc etc caa gec 
Ala Val Asp Ala Ala Phe Met Ala Lys Ala Arg Asp Arg Leu Gin Ala 
185 190 195 

etc gtc gaa cga tec ggc ate etc gtc ttc gcc tec cac tec aac gac 
Leu Val Glu Arg Ser Gly He Leu Val Phe Ala Ser His Ser Asn Asp 
200 205 210 

ttc etc gcc caa etc tgc aac acc gca etc tgg gtc gac cac gga caa 
Phe Leu Ala Gin Leu Cys Asn Thr Ala Leu Trp Val Asp His Gly Gin 
215 220 225 

ate cgc gaa gcg gga eta gtt cca gac gtg gtg gaa gcc tac gaa ggc 
He Arg Glu Ala Gly Leu Val Pro Asp Val Val Glu Ala Tyr Glu Gly 
230 235 240 245 

aag ggc gcc ggc gac cac gtc cgc aga etc etc acc cgc atg gaa gaa 
Lys Gly Ala Gly Asp His Val Arg Arg Leu Leu Thr Arg Met Glu Glu 
250 255 260 

gaa aag tagctcctgc gtttcgggtt tgc 912 
Glu Lys 



691 



739 



787 



835 



883 



<210> 144 
<211> 263 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 144 

Met Val Ser He Asp Thr Tyr Asn Ala Cys Val Asp Phe Pro He Phe 
15 10 15 

Asp Ala Lys Ser Arg Ser Met Lys Lys Ala Phe Leu Gly Ala Ala Gly 
20 25 30 

Gly Ala He Gly Arg Asn Gin Asp Asn Val Val Val Val Glu Ala Leu 
35 40 45 

Lys Asn Val Asn Leu His Leu Arg Glu Gly Asp Arg Val Gly Leu Val 
50 55 60 

Gly His Asn Gly Ala Gly Lys Ser Thr Leu Leu Arg Leu Leu Ser Gly 
65 70 75 80 

He Tyr Glu Pro Thr Arg Gly Ser Ala Asp He Arg Gly Arg Val Ala 
85 90 95 

Pro Val Phe Asp Leu Gly Val Gly Met Asp Pro Glu He Ser Gly Tyr 
100 105 HO 

Glu Asn He He He Arg Gly Leu Phe Leu Gly Gin Thr Arg Lys Gin 
115 120 125 



Met Lys Ala Lys Met Glu Glu He Ala Asp Phe Thr Glu Leu Gly Glu 
130 135 140 
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Tyr Leu Ser Met 
145 

Leu Ala Leu Gly 



Asp Glu Gly lie 
180 

Asp Arg Leu Gin 
195 

Ser His Ser Asn 
210 

Val Asp His Gly 
225 

Glu Ala Tyr Glu 



Thr Arg Met Glu 
260 



Pro Leu Arg Thr 
150 

Val Val Thr Ser 
165 

Gly Ala Val Asp 



Ala Leu Val Glu 
200 

Asp Phe Leu Ala 
215 

Gin lie Arg Glu 
230 

Gly Lys Gly Ala 
245 

Glu Glu Lys 



Tyr Ser Thr Gly 
155 

lie Glu Pro Glu 
170 

Ala Ala Phe Met 
185 

Arg Ser Gly lie 



Gin Leu Cys Asn 
220 

Ala Gly Leu Val 

235 

Gly Asp His Val 

250 



Met Arg lie Arg 
160 

lie Leu Leu Leu 
175 

Ala Lys Ala Arg 
190 

Leu Val Phe Ala 
205 

Thr Ala Leu Trp 



Pro Asp Val Val 
240 

Arg Arg Leu Leu 
255 



<210> 145 
<211> 775 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> FRXA00431 

<400> 145 

tggatcgtcc tcgccttcac attcgtcggc cttggccttg ctctcctcgc gatgaagcaa 60 

tggcgattcc gcgtcagcta ctgggtataa ggagcaccac atg gta tec ate gat 115 

Met Val Ser lie Asp 

1 5 

aca tac aac gec tgc gtc gac ttc ccc ate ttc gac gec aaa tec cgc 163 

Thr Tyr Asn Ala Cys Val Asp Phe Pro lie Phe Asp Ala Lys Ser Arg 

10 15 20 

tec atg aag aaa gec ttc etc ggc gca gec ggc gga gca ate ggg cgc 211 
Ser Met Lys Lys Ala Phe Leu Gly Ala Ala Gly Gly Ala lie Gly Arg 
25 30 35 



aat caa gac aac gtc gta gtc gtc gaa gcg ctg aag aac gtc aac ctg 

Asn Gin Asp Asn Val Val Val Val Glu Ala Leu Lys Asn Val Asn Leu 

40 45 50 

cac ttg cgc gaa ggt gac egg gtc gga etc gtc ggc cac aac ggc gec 

His Leu Arg Glu Gly Asp Arg Val Gly Leu Val Gly His Asn Gly Ala 
55 60 65 

ggc aaa tec acc etc ctg cga etc etc tec ggc ate tac gaa ccc acc 

Gly Lys Ser Thr Leu Leu Arg Leu Leu Ser Gly lie Tyr Glu Pro Thr 

70 75 80 85 



259 



307 



355 
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cgc gga age get gac ate cgt gga cgc gtc gec ccc gtc ttc gac etc 
Arg Gly Ser Ala Asp lie Arg Gly Arg Val Ala Pro Val Phe Asp Leu 
90 95 100 



403 



ggc gtc ggc atg gat cca gaa ate tec ggc tac gaa aat ate ate ate 
Gly Val Gly Met Asp Pro Glu He Ser Gly Tyr Glu Asn He He He 
105 110 115 



451 



cgc ggc etc ttc etc ggt caa ace cgc aaa cag atg aaa gee aaa atg 
Arg Gly Leu Phe Leu Gly Gin Thr Arg Lys Gin Met Lys Ala Lys Met 
120 125 130 



499 



gaa gaa ate gee gac ttc ace gaa etc ggc gaa tac etc tec atg cct 
Glu Glu He Ala Asp Phe Thr Glu Leu Gly Glu Tyr Leu Ser Met Pro 
135 140 145 



547 



etc cga acc tac tec acc ggc atg cgc ate cgc eta gec etc ggc gtg 
Leu Arg Thr Tyr Ser Thr Gly Met Arg He Arg Leu Ala Leu Gly Val 
150 155 160 165 



595 



gtc acc tec ate gag ccc gaa att ctg ctt ctt gat gaa ggc ate ggc 
Val Thr Ser He Glu Pro Glu He Leu Leu Leu Asp Glu Gly He Gly 
170 175 180 



643 



gee gtc gac gee gee ttc atg gec aaa gec cgc gac egg etc caa gee 
Ala Val Asp Ala Ala Phe Met Ala Lys Ala Arg Asp Arg Leu Gin Ala 
185 190 195 



691 



etc gtc gaa cga tec ggc ate etc gtc ttc gee tec act caa cga ctt 
Leu Val Glu Arg Ser Gly He Leu Val Phe Ala Ser Thr Gin Arg Leu 
200 205 210 



739 



tct tgc caa etc tgc aac acc gca etc tgg gtc gac 
Ser Cys Gin Leu Cys Asn Thr Ala Leu Trp Val Asp 
215 220 225 



775 



<210> 146 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Met Val Ser He Asp Thr Tyr Asn Ala Cys Val Asp Phe Pro He Phe 
15 10 15 

Asp Ala Lys Ser Arg Ser Met Lys Lys Ala Phe Leu Gly Ala Ala Gly 
20 25 30 

Gly Ala He Gly Arg Asn Gin Asp Asn Val Val Val Val Glu Ala Leu 
35 40 45 

Lys Asn Val Asn Leu His Leu Arg Glu Gly Asp Arg Val Gly Leu Val 
50 55 60 

Gly His Asn Gly Ala Gly Lys Ser Thr Leu Leu Arg Leu Leu Ser Gly 
65 70 75 80 



He Tyr Glu Pro Thr Arg Gly Ser Ala Asp He Arg Gly Arg Val Ala 
85 90 95 
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Pro Val Phe Asp 
100 

Glu Asn lie lie 
115 

Met Lys Ala Lys 
130 

Tyr Leu Ser Met 
145 

Leu Ala Leu Gly 



Asp Glu Gly lie 
180 

Asp Arg Leu Gin 
195 

Ser Thr Gin Arg 
210 

Asp 
225 



Leu Gly Val Gly 



lie Arg Gly Leu 
120 

Met Glu Glu lie 
135 

Pro Leu Arg Thr 
150 

Val Val Thr Ser 
165 

Gly Ala Val Asp 



Ala Leu Val Glu 
200 

Leu Ser Cys Gin 
215 



Met Asp Pro Glu 
105 

Phe Leu Gly Gin 



Ala Asp Phe Thr 
140 

Tyr Ser Thr Gly 

155 

lie Glu Pro Glu 
170 

Ala Ala Phe Met 

185 

Arg Ser Gly lie 



Leu Cys Asn Thr 
220 



lie Ser Gly Tyr 

110 

Thr Arg Lys Gin 
125 

Glu Leu Gly Glu 



Met Arg lie Arg 
160 

lie Leu Leu Leu 
175 

Ala Lys Ala Arg 
190 

Leu Val Phe Ala 

205 

Ala Leu Trp Val 



<210> 147 
<211> 1670 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1647) 

<223> RXN00732 

<400> 147 

aat cac etc etc eta etc ccc acg gta aag gca gac ate att gac aat 4 8 

Asn His Leu Leu Leu Leu Pro Thr Val Lys Ala Asp lie lie Asp Asn 
15 10 15 

ggt gtg gtc aca ggt gac ate ggc tat att tgg cac acc ggt gga ate 96 
Gly Val Val Thr Gly Asp He Gly Tyr He Trp His Thr Gly Gly He 
20 25 30 

atg ctg gec ctg aca tta gtc cag gtt gee tgc get ate gec ggt gtt 144 
Met Leu Ala Leu Thr Leu Val Gin Val Ala Cys Ala He Ala Gly Val 
35 40 45 

tat ttc ggt tec aaa eta tec atg aga gtg ggc cgc gat ctg cgt teg 192 
Tyr Phe Gly Ser Lys Leu Ser Met Arg Val Gly Arg Asp Leu Arg Ser 
50 55 60 

gcg ate ttt ggc aag gta gtg aac ttc tct gag cgt gag atg ggt cag 240 
Ala He Phe Gly Lys Val Val Asn Phe Ser Glu Arg Glu Met Gly Gin 
65 70 75 80 



ttt ggc gca ccg teg ctg ate acc cga aac acc aac gat gtg cag cag 288 
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Phe Gly Ala Pro Ser Leu He Thr Arg Asn Thr Asn Asp Val Gin Gin 

85 90 95 

gtt cag atg ctg gtg cag atg acc tec act ttg atg att tec gec ccg 336 

Val Gin Met Leu Val Gin Met Thr Ser Thr Leu Met He Ser Ala Pro 

100 105 110 

atg ctg gec att ggt ggc ate ate atg gcg gtg cgt cag gat ctt ggt 384 

Met Leu Ala He Gly Gly He He Met Ala Val Arg Gin Asp Leu Gly 
115 120 125 

ttg tct tgg ctg atg gtg gtc agt att ccg gtg etc ate ate gtg gtg 432 

Leu Ser Trp Leu Met Val Val Ser He Pro Val Leu He He Val Val 

130 135 140 

gcg ctg ate att gtg cgc atg gtt ccg ttg ttc caa acc atg caa aag 480 

Ala Leu He He Val Arg Met Val Pro Leu Phe Gin Thr Met Gin Lys 

145 150 155 160 

cgc att gac cgc ate aat cag att ata cgc gag cag etc acc ggt ate 528 

Arg He Asp Arg He Asn Gin He He Arg Glu Gin Leu Thr Gly He 

165 170 175 

cgc gtg ate cgc gcg ttc gtg cgt gaa gat gtg gaa cgc gaa cga ttc 576 

Arg Val He Arg Ala Phe Val Arg Glu Asp Val Glu Arg Glu Arg Phe 

180 185 190 

acc act get agt aaa gat gtc get gat ate ggc gtg cgc acc ggt aac 624 

Thr Thr Ala Ser Lys Asp Val Ala Asp He Gly Val Arg Thr Gly Asn 
195 200 205 

ctg atg gcg ttg atg ttc cct gee gtg atg ctg ate atg aac ctt tct 672 

Leu Met Ala Leu Met Phe Pro Ala Val Met Leu He Met Asn Leu Ser 

210 215 220 

gee gtt get gtg att tgg ttt ggt get ttc cag gtg gaa tec ggc gag 720 

Ala Val Ala Val He Trp Phe Gly Ala Phe Gin Val Glu Ser Gly Glu 

225 230 235 240 

acg cag ate ggt acg etc ttt gca ttc ttg cag tac ate atg cag ate 768 

Thr Gin He Gly Thr Leu Phe Ala Phe Leu Gin Tyr He Met Gin He 

245 250 255 

etc atg ggc gtc atg atg gca gcg ttc atg ttt gtc atg gtt ccg cgc 816 

Leu Met Gly Val Met Met Ala Ala Phe Met Phe Val Met Val Pro Arg 

260 265 270 

get gec gtt tec get gat cgc ate ggt gag gtt ctg gaa acc aca ccg 8 64 

Ala Ala Val Ser Ala Asp Arg He Gly Glu Val Leu Glu Thr Thr Pro 
275 280 285 

tct gtg cag gcg cca gaa aca ccg gcg cag ccg teg aca age get ggc 912 

Ser Val Gin Ala Pro Glu Thr Pro Ala Gin Pro Ser Thr Ser Ala Gly 

290 295 300 

gaa ate gtg ttc aac aac gcg act ttt gee tac ccc ggc gcg gat gac 960 

Glu He Val Phe Asn Asn Ala Thr Phe Ala Tyr Pro Gly Ala Asp Asp 

305 310 315 320 



ccc gtg tta aat aat gtg age ttc cgc gtt gcg cct ggt age acg acg 
Pro Val Leu Asn Asn Val Ser Phe Arg Val Ala Pro Gly Ser Thr Thr 



1008 
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325 330 335 

gcg ate ate ggc teg acg ggt teg ggt aag acg acg ttg ate ggg ctg 1056 
Ala He He Gly Ser Thr Gly Ser Gly Lys Thr Thr Leu He Gly Leu 
340 345 350 

gtt cct agg ctt ttc gac gtc ace gaa ggc gac gtt ace gtc gat ggc 1104 
Val Pro Arg Leu Phe Asp Val Thr Glu Gly Asp Val Thr Val Asp Gly 
355 360 365 

acc gat gtt cgt gaa ttt gag ccg ctg aag ctg tgg gat egg ate ggt 1152 
Thr Asp Val Arg Glu Phe Glu Pro Leu Lys Leu Trp Asp Arg He Gly 
370 375 380 

ctt gtt ccg cag aag teg ttc ctg ttt tct gga acg ate gee age aac 1200 
Leu Val Pro Gin Lys Ser Phe Leu Phe Ser Gly Thr He Ala Ser Asn 
385 390 395 400 

ctg cgt tat ggc aat gaa gat gec acg gaa acg cag ctg tgg cag gcg 
Leu Arg Tyr Gly Asn Glu Asp Ala Thr Glu Thr Gin Leu Trp Gin Ala 
405 410 415 

ctt gca att get cag gcg gcg gac ttt gtg cgt gag atg cca gag ggt 
Leu Ala He Ala Gin Ala Ala Asp Phe Val Arg Glu Met Pro Glu Gly 
420 425 430 

ctt gat tct gag att get cag ggt gga acc aat gtt tct ggt ggt cag 
Leu Asp Ser Glu He Ala Gin Gly Gly Thr Asn Val Ser Gly Gly Gin 
435 440 445 

cgc cag cga eta gec att gec agg gcg ttg ttg aag caa cct gag ate 
Arg Gin Arg Leu Ala He Ala Arg Ala Leu Leu Lys Gin Pro Glu He 
450 455 460 

tat att ttc gac gat tct ttc tec gee etc gat gtg age aca gac gee 
Tyr He Phe Asp Asp Ser Phe Ser Ala Leu Asp Val Ser Thr Asp Ala 
465 470 475 480 

get ctt cgc cga gcg ctg age acc aac ctg ccg gat gca acc aag ttg 
Ala Leu Arg Arg Ala Leu Ser Thr Asn Leu Pro Asp Ala Thr Lys Leu 
485 490 495 

att gtc gee cag cgt gtc age acg att cga gat gee gat cag att gtg 1536 
He Val Ala Gin Arg Val Ser Thr He Arg Asp Ala Asp Gin He Val 
500 505 510 



gtg ctt gat aac ggc gag gtt gtc ggt att gga acg cac acg aat ttg 
Val Leu Asp Asn Gly Glu Val Val Gly He Gly Thr His Thr Asn Leu 
515 520 525 

ctg aac acg tgc ggt acc tac cgt gaa att gtt gaa tec caa gag act 
Leu Asn Thr Cys Gly Thr Tyr Arg Glu He Val Glu Ser Gin Glu Thr 
530 535 540 

gcg cag gcg caa tea tgagtaatac tgcaggcccc cgc 

Ala Gin Ala Gin Ser 

545 



1248 



1296 



1344 



1392 



1440 



1488 



1584 



1632 



1670 



<210> 148 
<211> 549 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Asn His Leu Leu Leu Leu Pro Thr Val Lys Ala Asp lie He Asp Asn 
15 10 15 

Gly Val Val Thr Gly Asp He Gly Tyr He Trp His Thr Gly Gly He 
20 25 30 

Met Leu Ala Leu Thr Leu Val Gin Val Ala Cys Ala He Ala Gly Val 
35 40 45 

Tyr Phe Gly Ser Lys Leu Ser Met Arg Val Gly Arg Asp Leu Arg Ser 
50 55 60 

Ala He Phe Gly Lys Val Val Asn Phe Ser Glu Arg Glu Met Gly Gin 
65 70 75 80 

Phe Gly Ala Pro Ser Leu He Thr Arg Asn Thr Asn Asp Val Gin Gin 
85 90 95 

Val Gin Met Leu Val Gin Met Thr Ser Thr Leu Met He Ser Ala Pro 
100 105 110 

Met Leu Ala He Gly Gly He He Met Ala Val Arg Gin Asp Leu Gly 
115 120 125 

Leu Ser Trp Leu Met Val Val Ser He Pro Val Leu He He Val Val 
130 135 140 

Ala Leu He He Val Arg Met Val Pro Leu Phe Gin Thr Met Gin Lys 
145 150 155 160 

Arg He Asp Arg He Asn Gin He He Arg Glu Gin Leu Thr Gly He 
165 170 175 

Arg Val He Arg Ala Phe Val Arg Glu Asp Val Glu Arg Glu Arg Phe 
180 185 190 

Thr Thr Ala Ser Lys Asp Val Ala Asp He Gly Val Arg Thr Gly Asn 
195 200 205 

Leu Met Ala Leu Met Phe Pro Ala Val Met Leu He Met Asn Leu Ser 
210 215 220 

Ala Val Ala Val He Trp Phe Gly Ala Phe Gin Val Glu Ser Gly Glu 
225 230 235 240 

Thr Gin He Gly Thr Leu Phe Ala Phe Leu Gin Tyr He Met Gin He 
245 250 255 

Leu Met Gly Val Met Met Ala Ala Phe Met Phe Val Met Val Pro Arg 
260 265 270 

Ala Ala Val Ser Ala Asp Arg He Gly Glu Val Leu Glu Thr Thr Pro 
275 280 285 



Ser Val Gin Ala Pro Glu Thr Pro Ala Gin Pro Ser Thr Ser Ala Gly 
290 295 300 
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Glu lie Val Phe Asn Asn Ala Thr Phe Ala Tyr Pro Gly Ala Asp Asp 
305 310 315 320 

Pro Val Leu Asn Asn Val Ser Phe Arg Val Ala Pro Gly Ser Thr Thr 
325 330 335 

Ala lie lie Gly Ser Thr Gly Ser Gly Lys Thr Thr Leu lie Gly Leu 
340 345 350 

Val Pro Arg Leu Phe Asp Val Thr Glu Gly Asp Val Thr Val Asp Gly 
355 360 365 

Thr Asp Val Arg Glu Phe Glu Pro Leu Lys Leu Trp Asp Arg lie Gly 
370 375 380 

Leu Val Pro Gin Lys Ser Phe Leu Phe Ser Gly Thr He Ala Ser Asn 
385 390 395 400 

Leu Arg Tyr Gly Asn Glu Asp Ala Thr Glu Thr Gin Leu Trp Gin Ala 
405 410 415 

Leu Ala He Ala Gin Ala Ala Asp Phe Val Arg Glu Met Pro Glu Gly 
420 425 430 

Leu Asp Ser Glu He Ala Gin Gly Gly Thr Asn Val Ser Gly Gly Gin 
435 440 445 

Arg Gin Arg Leu Ala He Ala Arg Ala Leu Leu Lys Gin Pro Glu He 
450 455 460 

Tyr He Phe Asp Asp Ser Phe Ser Ala Leu Asp Val Ser Thr Asp Ala 
465 470 475 480 

Ala Leu Arg Arg Ala Leu Ser Thr Asn Leu Pro Asp Ala Thr Lys Leu 
485 490 495 

He Val Ala Gin Arg Val Ser Thr He Arg Asp Ala Asp Gin He Val 
500 505 510 

Val Leu Asp Asn Gly Glu Val Val Gly He Gly Thr His Thr Asn Leu 
515 520 525 

Leu Asn Thr Cys Gly Thr Tyr Arg Glu He Val Glu Ser Gin Glu Thr 
530 535 540 



Ala Gin Ala Gin Ser 
545 



<210> 149 
<211> 922 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) , . (922) 

<223> FRXA00732 

<400> 149 

tctttggcaa ggtagtgaac ttctctgagc gtgagatggg tcaatttggc gcacccgtcg 
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ctgatcaccc cgaaacacca acgatgtgca gcaggttcag atg ctg gtg cag atg 115 

Met Leu Val Gin Met 
1 5 

acc tec act ttg atg att tec gec ccg atg ctg gec att ggt ggc ate 163 
Thr Ser Thr Leu Met He Ser Ala Pro Met Leu Ala He Gly Gly He 
10 15 20 

ate atg gcg gtg cgt cag gat ctt ggt ttg tct tgg ctg atg gtg gtc 211 
He Met Ala Val Arg Gin Asp Leu Gly Leu Ser Trp Leu Met Val Val 
25 30 35 

agt att ccg gtg etc ate ate gtg gtg gcg ctg ate att gtg cgc atg 259 
Ser He Pro Val Leu He He Val Val Ala Leu He He Val Arg Met 
40 45 50 

gtt ccg ttg ttc caa acc atg caa aag cgc att gac cgc ate aat cag 307 
Val Pro Leu Phe Gin Thr Met Gin Lys Arg He Asp Arg He Asn Gin 
55 60 65 

att ata cgc gag cag etc acc ggt ate cgc gtg ate cgc gcg ttc gtg 355 
He He Arg Glu Gin Leu Thr Gly He Arg Val He Arg Ala Phe Val 
70 75 80 85 

cgt gaa gat gtg gaa cgc gaa cga ttc acc act get agt aaa gat gtc 403 
Arg Glu Asp Val Glu Arg Glu Arg Phe Thr Thr Ala Ser Lys Asp Val 
90 95 100 

get gat ate ggc gtg cgc acc ggt aac ctg atg gcg ttg atg ttc cct 451 
Ala Asp He Gly Val Arg Thr Gly Asn Leu Met Ala Leu Met Phe Pro 
105 110 115 

gee gtg atg ctg ate atg aac ctt tct gee gtt get gtg att tgg ttt 499 
Ala Val Met Leu He Met Asn Leu Ser Ala Val Ala Val He Trp Phe 
120 125 130 

ggt get ttc cag gtg gaa tec ggc gag acg cag ate ggt acg etc ttt 547 
Gly Ala Phe Gin Val Glu Ser Gly Glu Thr Gin He Gly Thr Leu Phe 
135 140 145 

gca ttc ttg cag tac ate atg cag ate etc atg ggc gtc atg atg gca 595 
Ala Phe Leu Gin Tyr He Met Gin He Leu Met Gly Val Met Met Ala 
150 155 160 165 

gcg ttc atg ttt gtc atg gtt ccg cgc get gee gtt tec get gat cgc 643 
Ala Phe Met Phe Val Met Val Pro Arg Ala Ala Val Ser Ala Asp Arg 
170 175 180 

ate ggt gag gtt ctg gaa acc aca ccg tct gtg cag gcg cca gaa aca 691 
He Gly Glu Val Leu Glu Thr Thr Pro Ser Val Gin Ala Pro Glu Thr 
185 190 195 

ccg gcg cag ccg teg aca age get ggc gaa ate gtg ttc aac aac gcg 739 
Pro Ala Gin Pro Ser Thr Ser Ala Gly Glu He Val Phe Asn Asn Ala 
200 205 210 

act ttt gee tac ccc ggc gcg gat gac ccc gtg tta aat aat gtg age 787 
Thr Phe Ala Tyr Pro Gly Ala Asp Asp Pro Val Leu Asn Asn Val Ser 
215 220 225 
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ttc cgc gtt gcg cct ggt age acg acg gcg ate ate ggc teg acg ggt 835 
Phe Arg Val Ala Pro Gly Ser Thr Thr Ala lie lie Gly Ser Thr Gly 
230 235 240 245 

teg ggt aag acg acg ttg ate ggg ctg gtt cct agg ctt ttc gac gtc 883 
Ser Gly Lys Thr Thr Leu lie Gly Leu Val Pro Arg Leu Phe Asp Val 
250 255 260 

acc gaa ggc gac gtt acc gtc gat ggc acc gat gtt cgt 922 
Thr Glu Gly Asp Val Thr Val Asp Gly Thr Asp Val Arg 
265 270 



<210> 150 
<211> 274 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 150 

Met Leu Val Gin Met Thr Ser Thr Leu Met lie Ser Ala Pro Met Leu 
15 10 15 

Ala lie Gly Gly lie lie Met Ala Val Arg Gin Asp Leu Gly Leu Ser 
20 25 30 

Trp Leu Met Val Val Ser lie Pro Val Leu lie lie Val Val Ala Leu 
35 40 45 

lie lie Val Arg Met Val Pro Leu Phe Gin Thr Met Gin Lys Arg He 
50 55 60 

Asp Arg He Asn Gin He He Arg Glu Gin Leu Thr Gly He Arg Val 
65 70 75 80 

He Arg Ala Phe Val Arg Glu Asp Val Glu Arg Glu Arg Phe Thr Thr 
85 90 95 

Ala Ser Lys Asp Val Ala Asp He Gly Val Arg Thr Gly Asn Leu Met 
100 105 110 

Ala Leu Met Phe Pro Ala Val Met Leu He Met Asn Leu Ser Ala Val 
115 120 125 

Ala Val He Trp Phe Gly Ala Phe Gin Val Glu Ser Gly Glu Thr Gin 
130 135 140 

He Gly Thr Leu Phe Ala Phe Leu Gin Tyr He Met Gin lie Leu Met 
145 150 155 160 

Gly Val Met Met Ala Ala Phe Met Phe Val Met Val Pro Arg Ala Ala 
165 170 175 

Val Ser Ala Asp Arg He Gly Glu Val Leu Glu Thr Thr Pro Ser Val 
180 185 190 

Gin Ala Pro Glu Thr Pro Ala Gin Pro Ser Thr Ser Ala Gly Glu He 
195 200 205 



Val Phe Asn Asn Ala Thr Phe Ala Tyr Pro Gly Ala Asp Asp Pro Val 
210 215 220 
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Leu Asn Asn Val Ser Phe Arg Val Ala Pro Gly Ser Thr Thr Ala lie 
225 230 235 240 

lie Gly Ser Thr Gly Ser Gly Lys Thr Thr Leu lie Gly Leu Val Pro 
245 250 255 

Arg Leu Phe Asp Val Thr Glu Gly Asp Val Thr Val Asp Gly Thr Asp 
260 265 270 

Val Arg 



<210> 151 
<211> 476 
<212> DNA 

<213> Corynebacterium. glutamicum 

<220> 
<221> CDS 
<222> (1) . . (453) 
<223> FRXA00734 

<400> 151 

agg cac ctg cgt tat ggc aat gaa gat gcc acg gaa acg cag ctg tgg 48 

Arg His Leu Arg Tyr Gly Asn Glu Asp Ala Thr Glu Thr Gin Leu Trp 
15 10 15 

cag gcg ctt gca att get cag gcg gcg gac ttt gtg cgt gag atg cca 96 
Gin Ala Leu Ala He Ala Gin Ala Ala Asp Phe Val Arg Glu Met Pro 
20 25 30 

gag ggt ctt gat tct gag att get cag ggt gga acc aat gtt tct ggt 14 4 
Glu Gly Leu Asp Ser Glu He Ala Gin Gly Gly Thr Asn Val Ser Gly 
35 40 45 

ggt cag cgc cag cga eta gcc att gcc agg gcg ttg ttg aag caa cct 192 
Gly Gin Arg Gin Arg Leu Ala He Ala Arg Ala Leu Leu Lys Gin Pro 
50 55 60 

gag ate tat att ttc gac gat tct ttc tec gcc etc gat gtg age aca 240 
Glu He Tyr He Phe Asp Asp Ser Phe Ser Ala Leu Asp Val Ser Thr 
65 70 75 80 

gac gcc get ctt cgc cga gcg ctg age acc aac ctg ccg gat gca acc 288 
Asp Ala Ala Leu Arg Arg Ala Leu Ser Thr Asn Leu Pro Asp Ala Thr 
85 90 95 

aag ttg att gtc gcc cag cgt gtc age acg att cga gat gcc gat cag 336 
Lys Leu He Val Ala Gin Arg Val Ser Thr He Arg Asp Ala Asp Gin 
100 105 110 

att gtg gtg ctt gat aac ggc gag gtt gtc ggt att gga acg cac acg 384 
He Val Val Leu Asp Asn Gly Glu Val Val Gly He Gly Thr His Thr 
115 120 125 

aat ttg ctg aac acg tgc ggt acc tac cgt gaa att gtt gaa tec caa 432 
Asn Leu Leu Asn Thr Cys Gly Thr Tyr Arg Glu He Val Glu Ser Gin 
130 135 140 



gag act gcg cag gcg caa tea tgagtaatac tgcaggcccc cgc 



476 
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Glu Thr Ala Gin Ala Gin Ser 
145 150 



<210> 152 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 152 

Arg His Leu Arg Tyr Gly Asn Glu Asp Ala Thr Glu Thr Gin Leu Trp 
15 10 15 

Gin Ala Leu Ala lie Ala Gin Ala Ala Asp Phe Val Arg Glu Met Pro 
20 25 30 

Glu Gly Leu Asp Ser Glu He Ala Gin Gly Gly Thr Asn Val Ser Gly 
35 40 45 

Gly Gin Arg Gin Arg Leu Ala He Ala Arg Ala Leu Leu Lys Gin Pro 
50 55 60 

Glu He Tyr He Phe Asp Asp Ser Phe Ser Ala Leu Asp Val Ser Thr 
65 70 75 80 

Asp Ala Ala Leu Arg Arg Ala Leu Ser Thr Asn Leu Pro Asp Ala Thr 
85 90 95 

Lys Leu He Val Ala Gin Arg Val Ser Thr He Arg Asp Ala Asp Gin 
100 105 110 

He Val Val Leu Asp Asn Gly Glu Val Val Gly He Gly Thr His Thr 
115 120 125 

Asn Leu Leu Asn Thr Cys Gly Thr Tyr Arg Glu He Val Glu Ser Gin 
130 135 140 

Glu Thr Ala Gin Ala Gin Ser 
145 150 



<210> 153 
<211> 1172 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1149) 

<223> RXN01808 

<400> 153 

cag age etc gcg tgt aaa gaa etc gca tgg atg cgc ggc ggt gca cca 48 
Gin Ser Leu Ala Cys Lys Glu Leu Ala Trp Met Arg Gly Gly Ala Pro 
15 10 15 

gcg cga acc tea aag cct gga ttc cgc ctt gaa gee gcg gaa get ttg 96 
Ala Arg Thr Ser Lys Pro Gly Phe Arg Leu Glu Ala Ala Glu Ala Leu 
20 25 30 



ate gca gaa gtg cca gcg cca cgc gac aaa gtc gag etc atg gca ttt 144 
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Ile Ala Glu Val Pro Ala Pro Arg Asp Lys Val Glu Leu Met Ala Phe 
35 40 45 

tec aag tec agg caa ggc cgc gtt gtc att gaa ctt gaa gac gec aca 192 
Ser Lys Ser Arg Gin Gly Arg Val Val He Glu Leu Glu Asp Ala Thr 
50 55 60 

gta gee acc cct gat gat cgc ate ctg gta gaa gac etc ace tgg cgt 240 
Val Ala Thr Pro Asp Asp Arg He Leu Val Glu Asp Leu Thr Trp Arg 
65 70 75 80 

ttg get cca gga gag cgc ate ggt ctt gtc ggc gt z aac ggc tec ggc 288 
Leu Ala Pro Gly Glu Arg He Gly Leu Val Gly Val Asn Gly Ser Gly 
85 90 95 

aaa acc acc ctg ctg cgc acc ctt gec ggc gag cag cca ctt cag gca 336 
Lys Thr Thr Leu Leu Arg Thr Leu Ala Gly Glu Gin Pro Leu Gin Ala 
100 105 110 

ggc aaa cgc ate gaa ggc caa acc gtc aaa ctg gga tgg etc cgc cag 384 
Gly Lys Arg He Glu Gly Gin Thr Val Lys Leu Gly Trp Leu Arg Gin 
115 120 125 

gaa etc gat gac eta gac etc age cgc cga etc ate gac tgc gtt gaa 432 
Glu Leu Asp Asp Leu Asp Leu Ser Arg Arg Leu He Asp Cys Val Glu 
130 135 140 

gat gtc get tec tac gtg atg atg ggc gac aag cag gtc tec get tec 480 
Asp Val Ala Ser Tyr Val Met Met Gly Asp Lys Gin Val Ser Ala Ser 
145 150 155 160 

caa ttg gca gaa cgc etc gga ttc tea ccc aag agg caa cgc acc cca 528 
Gin Leu Ala Glu Arg Leu Gly Phe Ser Pro Lys Arg Gin Arg Thr Pro 
165 170 175 

gtt ggt gac ctg tec ggt ggt gaa cgc cgc cga etc caa etc acc cgc 576 
Val Gly Asp Leu Ser Gly Gly Glu Arg Arg Arg Leu Gin Leu Thr Arg 
180 185 190 

gtg etc atg gec gaa cca aac gtg ctg etc etc gac gag ccc acc aac 624 
Val Leu Met Ala Glu Pro Asn Val Leu Leu Leu Asp Glu Pro Thr Asn 
195 200 205 

gac ctg gac att gac acc etc caa gag ctg gaa tec ctt etc gac gga 672 
Asp Leu Asp He Asp Thr Leu Gin Glu Leu Glu Ser Leu Leu Asp Gly 
210 215 220 

tgg cca ggc acc atg gtg gtt ate tec cac gac cgt tac etc ate gaa 720 
Trp Pro Gly Thr Met Val Val He Ser His Asp Arg Tyr Leu He Glu 
225 230 235 240 

cgc gtc acc gac tec acc tgg gca etc ttc ggc gat ggc aag etc acc 768 
Arg Val Thr Asp Ser Thr Trp Ala Leu Phe Gly Asp Gly Lys Leu Thr 
245 250 255 

aac ctg cca ggc gga att gaa gag tac ctg cag cga cga gca gcg atg 816 
Asn Leu Pro Gly Gly He Glu Glu Tyr Leu Gin Arg Arg Ala Ala Met 
260 265 270 



gec gcg gec gaa gac agt gga gtg ctg aac ttg ggt gcg gec acg cag 864 
Ala Ala Ala Glu Asp Ser Gly Val Leu Asn Leu Gly Ala Ala Thr Gin 
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275 280 285 

get gga acc ttt tct get gca aca gag cag get gec act tct gtg gaa 912 
Ala Gly Thr Phe Ser Ala Ala Thr Glu Gin Ala Ala Thr Ser Val Glu 
290 295 300 

agt tec gga att tct tec caa gaa cgc cac cgc ate acc aag gaa atg 960 
Ser Ser Gly lie Ser Ser Gin Glu Arg His Arg lie Thr Lys Glu Met 
305 310 315 320 

aac gec ctg gag cgc aaa atg ggc aag ctt gac cag caa atg gac aag 1008 
Asn Ala Leu Glu Arg Lys Met Gly Lys Leu Asp Gin Gin Met Asp Lys 
325 ' 330 335 

ctt aat cag cag etc get gat gca gcg gag gec atg gac acc ata aag 1056 
Leu Asn Gin Gin Leu Ala Asp Ala Ala Glu Ala Met Asp Thr lie Lys 
340 345 350 

etc acc gag ctg gac acc aag etc cgc gca gtg cag gaa gaa cac ggc 1104 
Leu Thr Glu Leu Asp Thr Lys Leu Arg Ala Val Gin Glu Glu His Gly 
355 360 365 

gag ctg gaa atg cag tgg ctg gaa etc ggc gag gaa ate gag ggc 1149 
Glu Leu Glu Met Gin Trp Leu Glu Leu Gly Glu Glu lie Glu Gly 
370 375 380 

tagttcatgc egteggcagg cga 1172 



<210> 154 
<211> 383 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 154 

Gin Ser Leu Ala Cys Lys Glu Leu Ala Trp Met Arg Gly Gly Ala Pro 
15 10 15 

Ala Arg Thr Ser Lys Pro Gly Phe Arg Leu Glu Ala Ala Glu Ala Leu 
20 25 30 

lie Ala Glu Val Pro Ala Pro Arg Asp Lys Val Glu Leu Met Ala Phe 
35 40 45 

Ser Lys Ser Arg Gin Gly Arg Val Val lie Glu Leu Glu Asp Ala Thr 
50 55 60 

Val Ala Thr Pro Asp Asp Arg lie Leu Val Glu Asp Leu Thr Trp Arg 
65 70 75 80 

Leu Ala Pro Gly Glu Arg lie Gly Leu Val Gly Val Asn Gly Ser Gly 
85 90 95 

Lys Thr Thr Leu Leu Arg Thr Leu Ala Gly Glu Gin Pro Leu Gin Ala 
100 105 110 

Gly Lys Arg lie Glu Gly Gin Thr Val Lys Leu Gly Trp Leu Arg Gin 
115 120 125 



Glu Leu Asp Asp Leu Asp Leu Ser Arg Arg Leu lie Asp Cys Val Glu 
130 135 140 
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Asp Val Ala Ser Tyr Val Met Met Gly Asp Lys Gin Val Ser Ala Ser 
145 150 155 160 

Gin Leu Ala Glu Arg Leu Gly Phe Ser Pro Lys Arg Gin Arg Thr Pro 
165 170 175 

Val Gly Asp Leu Ser Gly Gly Glu Arg Arg Arg Leu Gin Leu Thr Arg 
180 185 190 

Val Leu Met Ala Glu Pro Asn Val Leu Leu Leu Asp Glu Pro Thr Asn 
195 200 205 

Asp Leu Asp lie Asp Thr Leu Gin Glu Leu Glu Ser Leu Leu Asp Gly 
210 215 220 

Trp Pro Gly Thr Met Val Val lie Ser His Asp Arg Tyr Leu lie Glu 
225 230 235 240 

Arg Val Thr Asp Ser Thr Trp Ala Leu Phe Gly Asp Gly Lys Leu Thr 
245 250 255 

Asn Leu Pro Gly Gly lie Glu Glu Tyr Leu Gin Arg Arg Ala Ala Met 
260 265 270 

Ala Ala Ala Glu Asp Ser Gly Val Leu Asn Leu Gly Ala Ala Thr Gin 
275 280 285 

Ala Gly Thr Phe Ser Ala Ala Thr Glu Gin Ala Ala Thr Ser Val Glu 
290 295 300 

Ser Ser Gly lie Ser Ser Gin Glu Arg His Arg lie Thr Lys Glu Met 
305 310 315 320 

Asn Ala Leu Glu Arg Lys Met Gly Lys Leu Asp Gin Gin Met Asp Lys 
325 330 335 

Leu Asn Gin Gin Leu Ala Asp Ala Ala Glu Ala Met Asp Thr lie Lys 
340 345 350 

Leu Thr Glu Leu Asp Thr Lys Leu Arg Ala Val Gin Glu Glu His Gly 
355 360 365 

Glu Leu Glu Met Gin Trp Leu Glu Leu Gly Glu Glu lie Glu Gly 
370 375 380 



<210> 155 
<211> 1142 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1119) 

<223> FRXA01808 

<400> 155 

atg cgc ggc ggt gca cca gcg cga acc tea aag cct gga ttc cgc ctt 
Met Arg Gly Gly Ala Pro Ala Arg Thr Ser Lys Pro Gly Phe Arg Leu 
15 10 15 
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gaa gcc gcg gaa get ttg ate gca gaa gtg cca gcg cca cgc gac aaa 96 

Glu Ala Ala Glu Ala Leu lie Ala Glu Val Pro Ala Pro Arg Asp Lys 

20 25 30 

gtc gag etc atg gca ttt tec aag tec agg caa ggc cgc gtt gtc att 144 

Val Glu Leu Met Ala Phe Ser Lys Ser Arg Gin Gly Arg Val Val He 

35 40 45 

gaa ctt gaa gac gcc aca gta gcc acc cct gat gat cgc ate ctg gta 192 

Glu Leu Glu Asp Ala Thr Val Ala Thr Pro Asp Asp Arg He Leu Val 

50 55 60 

gaa gac etc acc tgg cgt ttg get cca gga gag cgc ate ggt ctt gtc 240 

Glu Asp Leu Thr Trp Arg Leu Ala Pro Gly Glu Arg He Gly Leu Val 
65 70 75 80 

ggc gtc aac ggc tec ggc aaa acc acc ctg ctg cgc acc ctt gcc ggc 288 

Gly Val Asn Gly Ser Gly Lys Thr Thr Leu Leu Arg Thr Leu Ala Gly 

85 90 95 

gag cag cca ctt cag gca ggc aaa cgc ate gaa ggc caa acc gtc aaa 336 

Glu Gin Pro Leu Gin Ala Gly Lys Arg He Glu Gly Gin Thr Val Lys 

100 105 110 

ctg gga tgg etc cgc cag gaa etc gat gac eta gac etc age cgc cga 384 

Leu Gly Trp Leu Arg Gin Glu Leu Asp Asp Leu Asp Leu Ser Arg Arg 

115 120 125 

etc ate gac tgc gtt gaa gat gtc get tec tac gtg atg atg ggc gac 432 

Leu He Asp Cys Val Glu Asp Val Ala Ser Tyr Val Met Met Gly Asp 

130 135 140 

aag cag gtc tec get tec caa ttg gca gaa cgc etc gga ttc tea ccc 480 

Lys Gin Val Ser Ala Ser Gin Leu Ala Glu Arg Leu Gly Phe Ser Pro 

145 150 155 160 

aag agg caa cgc acc cca gtt ggt gac ctg tec ggt ggt gaa cgc cgc 528 

Lys Arg Gin Arg Thr Pro Val Gly Asp Leu Ser Gly Gly Glu Arg Arg 

165 170 175 

cga etc caa etc acc cgc gtg etc atg gcc gaa cca aac gtg ctg etc 576 

Arg Leu Gin Leu Thr Arg Val Leu Met Ala Glu Pro Asn Val Leu Leu 

180 185 190 

etc gac gag ccc acc aac gac ctg gac att gac acc etc caa gag ctg 624 

Leu Asp Glu Pro Thr Asn Asp Leu Asp lie Asp Thr Leu Gin Glu Leu 

195 200 205 

gaa tec ctt etc gac gga tgg cca ggc acc atg gtg gtt ate tec cac 672 

Glu Ser Leu Leu Asp Gly Trp Pro Gly Thr Met Val Val He Ser His 

210 215 220 

gac cgt tac etc ate gaa cgc gtc acc gac tec acc tgg gca etc ttc 720 

Asp Arg Tyr Leu He Glu Arg Val Thr Asp Ser Thr Trp Ala Leu Phe 

225 230 235 240 

ggc gat ggc aag etc acc aac ctg cca ggc gga att gaa gag tac ctg 768 

Gly Asp Gly Lys Leu Thr Asn Leu Pro Gly Gly He Glu Glu Tyr Leu 

245 250 255 
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cag cga cga gca gcg atg gcc gcg gcc gaa gac agt gga gtg ctg aac 816 
Gin Arg Arg Ala Ala Met Ala Ala Ala Glu Asp Ser Gly Val Leu Asn 
260 265 270 

ttg ggt gcg gcc acg cag get gga acc ttt tct get gca aca gag cag 864 
Leu Gly Ala Ala Thr Gin Ala Gly Thr Phe Ser Ala Ala Thr Glu Gin 
275 280 285 

get gcc act tct gtg gaa agt tec gga att tct tec caa gaa cgc cac 912 
Ala Ala Thr Ser Val Glu Ser Ser Gly He Ser Ser Gin Glu Arg His 
290 295 300 

cgc ate acc aag gaa atg aac gcc ctg gag cgc aaa atg ggc aag ctt 960 
Arg He Thr Lys Glu Met Asn Ala Leu Glu Arg Lys Met Gly Lys Leu 
305 310 315 320 

gac cag caa atg gac aag ctt aat cag cag etc get gat gca gcg gag 1008 
Asp Gin Gin Met Asp Lys Leu Asn Gin Gin Leu Ala Asp Ala Ala Glu 
325 330 335 

gcc atg gac acc ata aag etc acc gag ctg gac acc aag etc cgc gca 1056 
Ala Met Asp Thr He Lys Leu Thr Glu Leu Asp Thr Lys Leu Arg Ala 
340 345 350 

gtg cag gaa gaa cac ggc gag ctg gaa atg cag tgg ctg gaa etc ggc 1104 
Val Gin Glu Glu His Gly Glu Leu Glu Met Gin Trp Leu Glu Leu Gly 
355 360 365 

gag gaa ate gag ggc tagttcatgc egteggcagg cga 1142 
Glu Glu He Glu Gly 
370 



<210> 156 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Met Arg Gly Gly Ala Pro Ala Arg Thr Ser Lys Pro Gly Phe Arg Leu 
15 10 15 

Glu Ala Ala Glu Ala Leu lie Ala Glu Val Pro Ala Pro Arg Asp Lys 
20 25 30 

Val Glu Leu Met Ala Phe Ser Lys Ser Arg Gin Gly Arg Val Val He 
35 40 45 

Glu Leu Glu Asp Ala Thr Val Ala Thr Pro Asp Asp Arg He Leu Val 
50 55 60 

Glu Asp Leu Thr Trp Arg Leu Ala Pro Gly Glu Arg He Gly Leu Val 
65 70 75 80 

Gly Val Asn Gly Ser Gly Lys Thr Thr Leu Leu Arg Thr Leu Ala Gly 
85 90 95 

Glu Gin Pro Leu Gin Ala Gly Lys Arg He Glu Gly Gin Thr Val Lys 
100 105 110 



Leu Gly Trp Leu Arg Gin Glu Leu Asp Asp Leu Asp Leu Ser Arg Arg 
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115 120 125 

Leu lie Asp Cys Val Glu Asp Val Ala Ser Tyr Val Met Met Gly Asp 
130 135 140 

Lys Gin Val Ser Ala Ser Gin Leu Ala Glu Arg Leu Gly Phe Ser Pro 
145 150 155 160 

Lys Arg Gin Arg Thr Pro Val Gly Asp Leu Ser Gly Gly Glu Arg Arg 
165 170 175 

Arg Leu Gin Leu Thr Arg Val Leu Met Ala Glu Pro Asn Val Leu Leu 
180 185 190 

Leu Asp Glu Pro Thr Asn Asp Leu Asp lie Asp Thr Leu Gin Glu Leu 
195 200 205 

Glu Ser Leu Leu Asp Gly Trp Pro Gly Thr Met Val Val lie Ser His 
210 215 220 

Asp Arg Tyr Leu He Glu Arg Val Thr Asp Ser Thr Trp Ala Leu Phe 
225 230 235 240 

Gly Asp Gly Lys Leu Thr Asn Leu Pro Gly Gly He Glu Glu Tyr Leu 
245 250 255 

Gin Arg Arg Ala Ala Met Ala Ala Ala Glu Asp Ser Gly Val Leu Asn 
260 265 270 

Leu Gly Ala Ala Thr Gin Ala Gly Thr Phe Ser Ala Ala Thr Glu Gin 
275 280 285 

Ala Ala Thr Ser Val Glu Ser Ser Gly He Ser Ser Gin Glu Arg His 
290 295 300 

Arg He Thr Lys Glu Met Asn Ala Leu Glu Arg Lys Met Gly Lys Leu 
305 310 315 320 

Asp Gin Gin Met Asp Lys Leu Asn Gin Gin Leu Ala Asp Ala Ala Glu 
325 330 335 

Ala Met Asp Thr He Lys Leu Thr Glu Leu Asp Thr Lys Leu Arg Ala 
340 345 350 

Val Gin Glu Glu His Gly Glu Leu Glu Met Gin Trp Leu Glu Leu Gly 
355 360 365 

Glu Glu He Glu Gly 
370 



<210> 157 
<211> 349 
<212> DNA 

<213> Corynebacterium glutainicum 

<220> 

<221> CDS 

<222> (101) . . (349) 

<223> RXN02975 
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<400> 157 

tcgtcggtgc agtcctcgga ttgcttaagt tgtaggtggc tgggggcgtc gaaaagcagc 60 

tttattgacc tggcaacttc aattgataga ctgttaggtt gtg att gtc acc aat 115 

Val He Val Thr Asn 
1 5 

gat tta gag gtg cgc gtt ggc gca cgt acc ctt etc gat gec cca ggt 163 
Asp Leu Glu Val Arg Val Gly Ala Arg Thr Leu Leu Asp Ala Pro Gly 
10 15 20 

cag etc ctt egg gtg cag cca ggc gac cgt att ggt ctg gtt ggt aga 211 
Gin Leu Leu Arg Val Gin Pro Gly Asp Arg He Gly Leu Val Gly Arg 
25 30 35 

aat ggt gcg ggc aaa acc acc acc atg cga ate etc teg ggc gaa acc 259 
Asn Gly Ala Gly Lys Thr Thr Thr Met Arg He Leu Ser Gly Glu Thr 
40 45 50 

aag ccc tac gga gga tec gta acc aca tct ggt gaa ate ggt tac ctg 307 
Lys Pro Tyr Gly Gly Ser Val Thr Thr Ser Gly Glu lie Gly Tyr Leu 
55 60 65 

ccc cag gac tec cgc gaa ggc aac ate gaa caa acc gee cgc 349 
Pro Gin Asp Ser Arg Glu Gly Asn He Glu Gin Thr Ala Arg 
70 75 80 



<210> 158 
<211> 83 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Val He Val Thr Asn Asp Leu Glu Val Arg Val Gly Ala Arg Thr Leu 
15 10 15 

Leu Asp Ala Pro Gly Gin Leu Leu Arg Val Gin Pro Gly Asp Arg He 
20 25 30 

Gly Leu Val Gly Arg Asn Gly Ala Gly Lys Thr Thr Thr Met Arg He 
35 40 45 

Leu Ser Gly Glu Thr Lys Pro Tyr Gly Gly Ser Val Thr Thr Ser Gly 
50 55 60 

Glu He Gly Tyr Leu Pro Gin Asp Ser Arg Glu Gly Asn He Glu Gin 
65 70 75 80 

Thr Ala Arg 



<210> 159 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (709) 
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<223> RXN03116 
<400> 159 

aggggaatgg cttaatatcg taggtcccaa cggctgcgga aagagtacgt tgctgcacgc 60 

ttttgctcag gtactgtcac tggaatcggg aaggctgaaa atg ggg gag ggg gac 115 

Met Gly Glu Gly Asp 
1 5 

gtc gaa aag cat ttt get ttt ggt ctt aaa get gcg aag cag cgt cgc 163 
Val Glu Lys His Phe Ala Phe Gly Leu Lys Ala Ala Lys Gin Arg Arg 
10 15 20 

ttt ttc gcg cgt acc gtg gec etc atg cca cag aat cct act att cct 211 
Phe Phe Ala Arg Thr Val Ala Leu Met Pro Gin Asn Pro Thr lie Pro 
25 30 35 

gca ggt ctg age gtt ttt gat tat gtg ctg ctg ggg cgt cat ccg cac 259 
Ala Gly Leu Ser Val Phe Asp Tyr Val Leu Leu Gly Arg His Pro His 
40 45 50 

agt tac gcg ccg ggg cgt get gat gat gag ate gtg aag egg tgc etc 307 
Ser Tyr Ala Pro Gly Arg Ala Asp Asp Glu lie Val Lys Arg Cys Leu 
55 60 65 

get gat ctg aaa ttg gag cat ttc age gac cgc ggc tta gac gaa ttg 355 
Ala Asp Leu Lys Leu Glu His Phe Ser Asp Arg Gly Leu Asp Glu Leu 
70 75 80 85 

tec ggc ggc gag cgt caa cgc gtc age ctt gec cgc gcg etc gee caa 403 
Ser Gly Gly Glu Arg Gin Arg Val Ser Leu Ala Arg Ala Leu Ala Gin 
90 95 100 

gaa ccg cgc ate gtg ctt etc gac gag ccg acc tec gcg ctt gac ate 451 
Glu Pro Arg lie Val Leu Leu Asp Glu Pro Thr Ser Ala Leu Asp lie 
105 110 115 

ggc cat gcg cag gaa acg ctt gag ctt ate gac gec ate egg cac cga 499 
Gly His Ala Gin Glu Thr Leu Glu Leu lie Asp Ala lie Arg His Arg 
120 125 130 

etc ggc etc acc gtg ate gcg gcg atg cat gac etc acc ctg act gcg 547 
Leu Gly Leu Thr Val lie Ala Ala Met His Asp Leu Thr Leu Thr Ala 
135 140 145 

caa tac ggc gat egg gtg etc atg atg aat ggt ggc cgc aaa gtt ttc 595 
Gin Tyr Gly Asp Arg Val Leu Met Met Asn Gly Gly Arg Lys Val Phe 
150 155 160 165 

gag ggc act gca gec gaa gtg etc acc gcg cag egg att teg gag att 643 
Glu Gly Thr Ala Ala Glu Val Leu Thr Ala Gin Arg lie Ser Glu He 
170 175 180 

tat gat gee act gtg att gtt gag gtt att gat ggg cgt ccc gtg gtg 691 
Tyr Asp Ala Thr Val He Val Glu Val He Asp Gly Arg Pro Val Val 
185 190 195 



att ccg caa egg teg cac tgacctgttg tggcagacca gac 732 
He Pro Gin Arg Ser His 
200 
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<210> 160 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Met Gly Glu Gly Asp Val Glu Lys ] 
1 5 



His Phe Ala Phe Gly Leu Lys Ala 
10 15 



Ala Lys Gin Arg Arg Phe Phe Ala Arg Thr Val Ala Leu Met Pro Gin 
20 25 30 

Asn Pro Thr lie Pro Ala Gly Leu Ser Val Phe Asp Tyr Val Leu Leu 
35 40 45 

Gly Arg His Pro His Ser Tyr Ala Pro Gly Arg Ala Asp Asp Glu lie 
50 55 60 

Val Lys Arg Cys Leu Ala Asp Leu Lys Leu Glu His Phe Ser Asp Arg 
65 70 75 80 

Gly Leu Asp Glu Leu Ser Gly Gly Glu Arg Gin Arg Val Ser Leu Ala 
85 90 95 

Arg Ala Leu Ala Gin Glu Pro Arg lie Val Leu Leu Asp Glu Pro Thr 
100 105 110 

Ser Ala Leu Asp lie Gly His Ala Gin Glu Thr Leu Glu Leu lie Asp 
115 120 125 

Ala lie Arg His Arg Leu Gly Leu Thr Val He Ala Ala Met His Asp 
130 135 140 

Leu Thr Leu Thr Ala Gin Tyr Gly Asp Arg Val Leu Met Met Asn Gly 
145 150 155 160 

Gly Arg Lys Val Phe Glu Gly Thr Ala Ala Glu Val Leu Thr Ala Gin 
165 170 175 

Arg He Ser Glu He Tyr Asp Ala Thr Val lie Val Glu Val lie Asp 
180 185 190 

Gly Arg Pro Val Val He Pro Gin Arg Ser His 
195 200 



<210> 161 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXN03108 

<400> 161 

caaccagcct gccacgttgc tggatggacc gtcgtaatca tcggcatcac cggcttaatc 60 



cttgaccacc tcatcggtga gttgcagaaa gtagttcgct atg act aaa cca aac 115 
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Met Thr Lys Pro Asn 
1 5 

get tec gtc gag ctg aat acg ate acc aag tec tac ggc tec ace act 163 

Ala Ser Val Glu Leu Asn Thr lie Thr Lys Ser Tyr Gly Ser Thr Thr 
10 15 20 

ate att gge gat acg age ate acc ate aac gac ggt gaa ttc gtc tec 211 
lie He Gly Asp Thr Ser He Thr He Asn Asp Gly Glu Phe Val Ser 
25 30 35 

:tc etc gac cct tec ggc tgc gga aaa tea aca att etc aaa atg ate 259 
Leu Leu Asp Pro Ser Gly Cys Gly Lys Ser Thr He Leu Lys Met lie 
40 45 50 

gec gga ctg gec tec cca tec acc ggc aca gtc age gca ggc aac gaa 307 
Ala Gly Leu Ala Ser Pro Ser Thr Gly Thr Val Ser Ala Gly Asn Glu 
55 60 65 

gaa att aaa gga cca gga cct gac cga ggc atg gtt ttc caa gac cac 355 
Glu He Lys Gly Pro Gly Pro Asp Arg Gly Met Val Phe Gin Asp His 
70 75 80 85 

gee etc ctg ccc tgattgaccg cacgcggcaa cat 390 
Ala Leu Leu Pro 



<210> 162 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Met Thr Lys Pro Asn Ala Ser Val Glu Leu Asn Thr He Thr Lys Ser 
15 10 15 

Tyr Gly Ser Thr Thr lie He Gly Asp Thr Ser He Thr He Asn Asp 
20 25 30 

Gly Glu Phe Val Ser Leu Leu Asp Pro Ser Gly Cys Gly Lys Ser Thr 
35 40 45 

He Leu Lys Met He Ala Gly Leu Ala Ser Pro Ser Thr Gly Thr Val 
50 55 60 

Ser Ala Gly Asn Glu Glu He Lys Gly Pro Gly Pro Asp Arg Gly Met 
65 70 75 80 

Val Phe Gin Asp His Ala Leu Leu Pro 
85 



<210> 163 
<211> 1347 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1324) 
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<223> RXN03129 
<400> 163 

gctgaggttg agaccaagct gaacaccatc tacacccgcg acatcgaacc acttatttaa 60 

tccgagcact tcagctacac ctatttaagg aggctgtgac atg gcg tea ate gtc 

Met Ala Ser lie Val 
1 5 

ttt gaa aac gtc aca cgc aaa tac tct ccg ggc gca cgc ccg gec gtc 
Phe Glu Asn Val Thr Arg Lys Tyr Ser Pro Gly Ala Arg Pro Ala Val 
10 15 20 

gac aag ctt aat ttg gaa ate gec gac ggc gag ttc eta gtt etc gtt 
Asp Lys Leu Asn Leu Glu He Ala Asp Gly Glu Phe Leu Val Leu Val 
25 30 35 

gga ccc tea ggc tgt gga aag tec act tct ttg cgc atg ctg get ggt 
Gly Pro Ser Gly Cys Gly Lys Ser Thr Ser Leu Arg Met Leu Ala Gly 
40 45 50 

ctt gag cct ate gac gag gga cgt eta etc att gat ggt aaa gac gee 
Leu Glu Pro He Asp Glu Gly Arg Leu Leu He Asp Gly Lys Asp Ala 
55 60 65 

acg gaa ctg cgt ccg cag gat cgt gac ate get atg gtc ttc cag age 
Thr Glu Leu Arg Pro Gin Asp Arg Asp He Ala Met Val Phe Gin Ser 
70 75 80 85 

tac gcg ctg tac ccg aat atg act gtt egg gac aac atg ggc ttt gcg 
Tyr Ala Leu Tyr Pro Asn Met Thr Val Arg Asp Asn Met Gly Phe Ala 
90 95 100 

ctg aag aat cag aag gtg get aag get gag ate gaa aag cgt gtt get 
Leu Lys Asn Gin Lys Val Ala Lys Ala Glu He Glu Lys Arg Val Ala 
105 HO H5 

gaa gec tea cgc att ctg cag ctg gat ccg tat ctt gat cgt aag cct 
Glu Ala Ser Arg He Leu Gin Leu Asp Pro Tyr Leu Asp Arg Lys Pro 
120 125 130 

gca get ttg tct ggt ggt cag cgc cag cgc gtg gee atg ggc cgt gca 
Ala Ala Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Met Gly Arg Ala 
135 140 145 

att gtg cgt gag cca teg gtg ttc tgc atg gat gag cca ctg tec aac 
He Val Arg Glu Pro Ser Val Phe Cys Met Asp Glu Pro Leu Ser Asn 
150 155 160 165 

eta gat gcg aag ctg cgt gtg tct acg cgt gcg gag ate tct ggt ttg 
Leu Asp Ala Lys Leu Arg Val Ser Thr Arg Ala Glu He Ser Gly Leu 
170 175 180 

cag cgt cgc atg ggc gtg ace acg gtg tat gtg act cac gat cag gtc 
Gin Arg Arg Met Gly Val Thr Thr Val Tyr Val Thr His Asp Gin Val 
185 190 195 

gag gee atg ace atg ggt gat cgc gtc get gtg ctt ttg etc ggt gtg 
Glu Ala Met Thr Met Gly Asp Arg Val Ala Val Leu Leu Leu Gly Val 
200 205 210 



115 



163 



211 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 



BGI-131CP 



-229- 



ctg cag caa gta gac acc ccg cag aac ctg tac gac tac cca gca aat 787 
Leu Gin Gin Val Asp Thr Pro Gin Asn Leu Tyr Asp Tyr Pro Ala Asn 
215 220 225 



gcg ttc gtc gcc age ttc att ggt tec cct tec atg aac ttg att gag 
Ala Phe Val Ala Ser Phe He Gly Ser Pro Ser Met Asn Leu He Glu 

235 240 245 



230 



att gat gag etc ggc gcg gat tea atg gtc tac gta ttg gcg tct ggt 
He Asp Glu Leu Gly Ala Asp Ser Met Val Tyr Val Leu Ala Ser Gly 

315 320 325 



310 



cac gtt gtt get gca ccg aag gat gtt cac etc ttc gac ggt ctt gat 
His Val Val Ala Ala Pro Lys Asp Val His Leu Phe Asp Gly Leu Asp 
375 380 385 

ggc cgt cga ate ggt gca teg gtt eta get cca gcc cat aca gtc cag 
Gly Arg Arg He Gly Ala Ser Val Leu Ala Pro Ala His Thr Val Gin 
390 395 400 405 

tct ggt cac tagattattt accagtgcaa etc 
Ser Gly His 



835 



883 



ggc acc ate cgt ggc gat aag gtc act ttg ggt act gga att cag att 
Gly Thr He Arg Gly Asp Lys Val Thr Leu Gly Thr Gly He Gin He 
250 255 260 

tea gtt cct gat gag gtg gca gca gag gtt cgc aac aac ccg gat cgc 
Ser Val Pro Asp Glu Val Ala Ala Glu Val Arg Asn Asn Pro Asp Arg 
265 270 275 

ttt gag ggt cgt cca gtc att gtt ggt get cgt ccc gag cac atg tat 
Phe Glu Gly Arg Pro Val He Val Gly Ala Arg Pro Glu His Met Tyr 
280 285 290 

ttg acc acg gcg aat gag agt ggt get gta ttg ggc gaa gtc age cac 1027 
Leu Thr Thr Ala Asn Glu Ser Gly Ala Val Leu Gly Glu Val Ser His 
295 300 305 



931 



979 



1075 



gtg aag aac ccg aat act gat ctt ttg ggt gag ggc att cca gag gat 1123 
Val Lys Asn Pro Asn Thr Asp Leu Leu Gly Glu Gly He Pro Glu Asp 
330 335 340 

atg cgc gtg acc gtt gtc ggt get gaa gag acc gat aag gcc egg ctg 1171 
Met Arg Val Thr Val Val Gly Ala Glu Glu Thr Asp Lys Ala Arg Leu 
345 350 355 

ggt att cgt gtt gag cgc cat cac ggt ctg aag gcc ggc gat aag gtg 1219 
Gly He Arg Val Glu Arg His His Gly Leu Lys Ala Gly Asp Lys Val 
360 365 370 



1267 



1315 



1347 



<210> 164 
<211> 408 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Met Ala Ser He Val Phe Glu Asn Val Thr Arg Lys Tyr Ser Pro Gly 
15 10 15 
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Ala Arg Pro Ala 
20 

Phe Leu Val Leu 
35 

Arg Met Leu Ala 

50 

Asp Gly Lys Asp 
65 

Met Val Phe Gin 



Asn Met Gly Phe 
100 

Glu Lys Arg Val 
115 

Leu Asp Arg Lys 
130 

Ala Met Gly Arg 
145 

Glu Pro Leu Ser 



Glu He Ser Gly 
180 

Thr His Asp Gin 
195 

Leu Leu Leu Gly 
210 

Asp Tyr Pro Ala 
225 

Met Asn Leu He 



Thr Gly He Gin 
260 

Asn Asn Pro Asp 
275 

Pro Glu His Met 
290 

Gly Glu Val Ser 
305 

Val Leu Ala Ser 



Val Asp Lys Leu 



Val Gly Pro Ser 
40 

Gly Leu Glu Pro 
55 

Ala Thr Glu Leu 
70 

Ser Tyr Ala Leu 
85 

Ala Leu Lys Asn 



Ala Glu Ala Ser 
120 

Pro Ala Ala Leu 
135 

Ala He Val Arg 
150 

Asn Leu Asp Ala 
165 

Leu Gin Arg Arg 



Val Glu Ala Met 
200 

Val Leu Gin Gin 
215 

Asn Ala Phe Val 
230 

Glu Gly Thr He 
245 

He Ser Val Pro 



Arg Phe Glu Gly 
280 

Tyr Leu Thr Thr 
295 

His He Asp Glu 
310 

Gly Val Lys Asn 
325 



Asn Leu Glu He 

25 

Gly Cys Gly Lys 



He Asp Glu Gly 
60 

Arg Pro Gin Asp 
75 

Tyr Pro Asn Met 
90 

Gin Lys Val Ala 
105 

Arg He Leu Gin 



Ser Gly Gly Gin 
140 

Glu Pro Ser Val 
155 

Lys Leu Arg Val 
170 

Met Gly Val Thr 

185 

Thr Met Gly Asp 



Val Asp Thr Pro 
220 

Ala Ser Phe He 
235 

Arg Gly Asp Lys 
250 

Asp Glu Val Ala 
265 

Arg Pro Val He 



Ala Asn Glu Ser 
300 

Leu Gly Ala Asp 
315 

Pro Asn Thr Asp 
330 



Ala Asp Gly Glu 

30 

Ser Thr Ser Leu 
45 

Arg Leu Leu He 



Arg Asp He Ala 
80 

Thr Val Arg Asp 
95 

Lys Ala Glu He 
110 

Leu Asp Pro Tyr 
125 

Arg Gin Arg Val 



Phe Cys Met Asp 
160 

Ser Thr Arg Ala 
175 

Thr Val Tyr Val 
190 

Arg Val Ala Val 
205 

Gin Asn Leu Tyr 



Gly Ser Pro Ser 
240 

Val Thr Leu Gly 
255 

Ala Glu Val Arg 
270 

Val Gly Ala Arg 
285 

Gly Ala Val Leu 



Ser Met Val Tyr 
320 

Leu Leu Gly Glu 
335 
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Gly lie Pro Glu 
340 

Asp Lys Ala Arg 
355 

Ala Gly Asp Lys 
370 

Phe Asp Gly Leu 
385 

Ala His Thr Val 



Asp Met Arg Val 



Leu Gly lie Arg 
360 

Val His Val Val 
375 

Asp Gly Arg Arg 
390 

Gin Ser Gly His 
405 



Thr Val Val Gly 
345 

Val Glu Arg His 



Ala Ala Pro Lys 
380 

lie Gly Ala Ser 
395 



Ala Glu Glu Thr 
350 

His Gly Leu Lys 
365 

Asp Val His Leu 



Val Leu Ala Pro 
400 



<210> 165 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> FRXA01890 

<400> 165 

gctgaggttg agaccaagct gaacaccatc tacacccgcg acatcgaacc acttatttaa 60 

tccgagcact tcagctacac ctatttaagg aggctgtgac atg gcg tea ate gtc 115 

Met Ala Ser lie Val 
1 5 

ttt gaa aac gtc aca cgc aaa tac tct ccg ggc gca cgc ccg gec gtc 163 
Phe Glu Asn Val Thr Arg Lys Tyr Ser Pro Gly Ala Arg Pro Ala Val 
10 15 20 

gac aag ctt aat ttg gaa ate gee gac ggc gag ttc eta gtt etc gtt 211 
Asp Lys Leu Asn Leu Glu lie Ala Asp Gly Glu Phe Leu Val Leu Val 
25 30 35 

gga ccc tea ggc tgt gga aag tec act tct ttg cgc atg ctg get ggt 259 
Gly Pro Ser Gly Cys Gly Lys Ser Thr Ser Leu Arg Met Leu Ala Gly 
40 45 50 

ctt gag cct ate gac gag gga cgt eta etc att gat ggt aaa gac gec 307 
Leu Glu Pro lie Asp Glu Gly Arg Leu Leu lie Asp Gly Lys Asp Ala 
55 60 65 

acg gaa ctg cgt ccg cag gat cgt gac ate get atg gtc ttc cag age 355 
Thr Glu Leu Arg Pro Gin Asp Arg Asp lie Ala Met Val Phe Gin Ser 
70 75 80 85 

tac gcg ctg tac ccg aat atg act gtt egg gac aac atg ggc ttt gcg 403 
Tyr Ala Leu Tyr Pro Asn Met Thr Val Arg Asp Asn Met Gly Phe Ala 
90 95 100 



ctg aag aat cag aag gtg get aag get gag ate gaa aag cgt gtt get 451 
Leu Lys Asn Gin Lys Val Ala Lys Ala Glu lie Glu Lys Arg Val Ala 
105 110 115 
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gaa gcc tea cgc att ctg cag ctg gat ccg tat ctt gat cgt aag cct 499 

Glu Ala Ser Arg lie Leu Gin Leu Asp Pro Tyr Leu Asp Arg Lys Pro 

120 125 130 

gca get ttg tct ggt ggt cag cgc cag cgc gtg gcc atg ggc cgt gca 547 

Ala Ala Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Met Gly Arg Ala 

135 140 145 

att gtg cgt gag cca teg gtg ttc tgc atg gat gag cca ctg tec aac 595 

lie Val Arg Glu Pro Ser Val Phe Cys Met Asp Glu Pro Leu Ser Asn 

150 155 160 165 

eta gat gcg aag ctg cgt gtg tct acg cgt gcg gag ate tct ggt ttg 643 

Leu Asp Ala Lys Leu Arg Val Ser Thr Arg Ala Glu lie Ser Gly Leu 

170 175 180 

cag cgt cgc atg ggc gtg acc acg gtg tat gtg act cac gat cag gtc 691 

Gin Arg Arg Met Gly Val Thr Thr Val Tyr Val Thr His Asp Gin Val 

135 190 195 

gag gcc atg acc atg ggt gat cgc gtc get gtg ctt ttg etc ggt gtg 739 

Glu Ala Met Thr Met Gly Asp Arg Val Ala Val Leu Leu Leu Gly Val 

200 205 210 

ctg cag caa gta gac acc ccg cag aac ctg tac gac tac cca gca aat 787 

Leu Gin Gin Val Asp Thr Pro Gin Asn Leu Tyr Asp Tyr Pro Ala Asn 

215 220 225 

gcg ttc gtc gcc age ttc att ggt tec ctt cca tgaacttgat tgagggcacc 840 

Ala Phe Val Ala Ser Phe lie Gly Ser Leu Pro 

230 235 240 

ate 843 



<210> 166 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Met Ala Ser lie Val Phe Glu Asn Val Thr Arg Lys Tyr Ser Pro Gly 
15 10 15 

Ala Arg Pro Ala Val Asp Lys Leu Asn Leu Glu lie Ala Asp Gly Glu 
20 25 30 

Phe Leu Val Leu Val Gly Pro Ser Gly Cys Gly Lys Ser Thr Ser Leu 
35 40 45 

Arg Met Leu Ala Gly Leu Glu Pro lie Asp Glu Gly Arg Leu Leu lie 
50 55 60 

Asp Gly Lys Asp Ala Thr Glu Leu Arg Pro Gin Asp Arg Asp lie Ala 
65 70 75 80 

Met Val Phe Gin Ser Tyr Ala Leu Tyr Pro Asn Met Thr Val Arg Asp 
85 90 95 



Asn Met Gly Phe Ala Leu Lys Asn Gin Lys Val Ala Lys Ala Glu lie 
100 105 110 
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Glu Lys Arg Val 
115 

Leu Asp Arg Lys 
130 

Ala Met Gly Arg 
145 

Glu Pro Leu Ser 



Glu lie Ser Gly 
180 

Thr His Asp Gin 

195 

Leu Leu Leu Gly 
210 

Asp Tyr Pro Ala 
225 



Ala Glu Ala Ser 
120 

Pro Ala Ala Leu 
135 

Ala lie Val Arg 
150 

Asn Leu Asp Ala 
165 

Leu Gin Arg Arg 



Val Glu Ala Met 
200 

Val Leu Gin Gin 

215 

Asn Ala Phe Val 
230 



Arg lie Leu Gin 



Ser Gly Gly Gin 
140 

Glu Pro Ser Val 
155 

Lys Leu Arg Val 
170 

Met Gly Val Thr 
185 

Thr Met Gly Asp 



Val Asp Thr Pro 
220 

Ala Ser Phe lie 
235 



Leu Asp Pro Tyr 

125 

Arg Gin Arg Val 



Phe Cys Met Asp 
160 

Ser Thr Arg Ala 
175 

Thr Val Tyr Val 
190 

Arg Val Ala Val 
205 

Gin Asn Leu Tyr 



Gly Ser Leu Pro 
240 



<210> 167 
<211> 1056 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
<223> RXN02945 

<400> 167 

ttccggtgcg atccttgccg gcctgctcag ctggtacctg gtccgcgcgt tggcgaggac 60 

tggtgcactt gatcgtttcg ccgctggccg cgaggtataa atg acc acc gca ctt 115 

Met Thr Thr Ala Leu 
1 5 

gga acg cgc gtt gtt gcg cgc aac ttt ggc tac cgc cat get tec egg 163 
Gly Thr Arg Val Val Ala Arg Asn Phe Gly Tyr Arg His Ala Ser Arg 
10 15 20 

gaa aac ccc gcg etc aaa gac ate aac ttc gag ate gca cct ggt gaa 211 
Glu Asn Pro Ala Leu Lys Asp lie Asn Phe Glu lie Ala Pro Gly Glu 
25 30 35 

cgc ate ctg etc acc ggc get tec ggc gec gga aaa tec acg eta etc 259 
Arg lie Leu Leu Thr Gly Ala Ser Gly Ala Gly Lys Ser Thr Leu Leu 
40 45 50 



gec gcg etc get ggc gtt tta ggc ggt tct gat gag ggc gtt tct acg 307 
Ala Ala Leu Ala Gly Val Leu Gly Gly Ser Asp Glu Gly Val Ser Thr 
55 60 65 
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ggc gaa ttg ctt gtc gac gcc ccc tec ate ggt ttg gtt etc caa gat 355 
Gly Glu Leu Leu Val Asp Ala Pro Ser lie Gly Leu Val Leu Gin Asp 
70 75 80 85 

cca gat tec caa gtc ate gcc tec cgc ate ggc gat gat gtg gcg ttt 403 
Pro Asp Ser Gin Val He Ala Ser Arg He Gly Asp Asp Val Ala Phe 
90 95 100 

ggc tgc gaa aac etc caa att ccg cgc gag gaa ate tgg cca egg gtg 451 
Gly Cys Glu Asn Leu Gin He Pro Arg Glu Glu He Trp Pro Arg Val 
105 110 115 

gaa cga gca ctt gaa ttg gtg ggc ttg gat eta cca ctg age cac ccc 499 
Glu Arg Ala Leu Glu Leu Val Gly Leu Asp Leu Pro Leu Ser His Pro 
120 125 130 

acg aaa tat ctt tec ggt ggc caa aaa caa cgc etc get ctt gcc ggt 547 
Thr Lys Tyr Leu Ser Gly Gly Gin Lys Gin Arg Leu Ala Leu Ala Gly 
135 140 145 

gtg ate gcc atg ggt get cgt ctg att ctg ctt gat gaa ccc ace gca 595 
Val He Ala Met Gly Ala Arg Leu He Leu Leu Asp Glu Pro Thr Ala 
150 155 160 165 

aac ctt gat cct caa ggc caa aaa aat gtg gtc gca gca gtg gat cgc 643 
Asn Leu Asp Pro Gin Gly Gin Lys Asn Val Val Ala Ala Val Asp Arg 
170 175 180 

gtt gtt cag gaa act gga gca aca etc ate gtg gtg gaa cac cgc cat 691 
Val Val Gin Glu Thr Gly Ala Thr Leu He Val Val Glu His Arg His 
185 190 195 

gag ctg tgg gtc aac ate att gac egg ate ate agt att act gac ggc 739 
Glu Leu Trp Val Asn He He Asp Arg He He Ser He Thr Asp Gly 
200 205 210 

gaa gat gtc caa cct gca gag ttg ate aag gtg ggc cag ttg cct ggg 787 
Glu Asp Val Gin Pro Ala Glu Leu He Lys Val Gly Gin Leu Pro Gly 
215 220 225 

gcg cag ccg teg aca age aaa ccg ate ttg tgg gcg aat gat ttg ctg 835 
Ala Gin Pro Ser Thr Ser Lys Pro He Leu Trp Ala Asn Asp Leu Leu 
230 235 240 245 

tgc ace tgg ggc ggc ctg cgt agt ttt gag gtg ccg gaa ggc gcc teg 883 
Cys Thr Trp Gly Gly Leu Arg Ser Phe Glu Val Pro Glu Gly Ala Ser 
250 255 260 

acg gtg ate acc ggg ccg aat ggc get gga aaa tec aca ctt gcg ctg 931 
Thr Val He Thr Gly Pro Asn Gly Ala Gly Lys Ser Thr Leu Ala Leu 
265 270 275 

acc atg ggt gga ttg ctt ccg cga aaa gtg ggc age tgg aac tct ctg 979 
Thr Met Gly Gly Leu Leu Pro Arg Lys Val Gly Ser Trp Asn Ser Leu 
280 285 290 

aca egg tgc gcg gcg gcc tta aca cgc ccc cgc aca agt ggc gtt cag 1027 
Thr Arg Cys Ala Ala Ala Leu Thr Arg Pro Arg Thr Ser Gly Val Gin 
295 300 305 
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ctg ate tagctgeacg tattggcact gtc 

Leu lie 

310 



<210> 168 
<211> 311 . 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Met Thr Thr Ala Leu Sly Thr Arg Val Val Ala Arg Asn Phe Gly Tyr 
15 10 15 

Arg His Ala Ser Arg Glu Asn Pro Ala Leu Lys Asp lie Asn Phe Glu 
20 25 30 

He Ala Pro Gly Glu Arg He Leu Leu Thr Gly Ala Ser Gly Ala Gly 
35 40 45 

Lys Ser Thr Leu Leu Ala Ala Leu Ala Gly Val Leu Gly Gly Ser Asp 
50 55 60 

Glu Gly Val Ser Thr Gly Glu Leu Leu Val Asp Ala Pro Ser He Gly 
65 70 75 80 

Leu Val Leu Gin Asp Pro Asp Ser Gin Val He Ala Ser Arg He Gly 
85 90 95 

Asp Asp Val Ala Phe Gly Cys Glu Asn Leu Gin He Pro Arg Glu Glu 
100 105 HO 

He Trp Pro Arg Val Glu Arg Ala Leu Glu Leu Val Gly Leu Asp Leu 
115 120 125 

Pro Leu Ser His Pro Thr Lys Tyr Leu Ser Gly Gly Gin Lys Gin Arg 
130 135 140 

Leu Ala Leu Ala Gly Val He Ala Met Gly Ala Arg Leu He Leu Leu 
145 150 155 160 

Asp Glu Pro Thr Ala Asn Leu Asp Pro Gin Gly Gin Lys Asn Val Val 
165 170 175 

Ala Ala Val Asp Arg Val Val Gin Glu Thr Gly Ala Thr Leu He Val 
180 185 190 

Val Glu His Arg His Glu Leu Trp Val Asn He He Asp Arg He He 
195 200 205 

Ser He Thr Asp Gly Glu Asp Val Gin Pro Ala Glu Leu He Lys Val 
210 215 220 

Gly Gin Leu Pro Gly Ala Gin Pro Ser Thr Ser Lys Pro He Leu Trp 
225 230 235 240 

Ala Asn Asp Leu Leu Cys Thr Trp Gly Gly Leu Arg Ser Phe Glu Val 
245 250 255 



Pro Glu Gly Ala Ser Thr Val He Thr Gly Pro Asn Gly Ala Gly Lys 
260 265 270 
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Ser Thr Leu Ala Leu Thr Met Gly Gly Leu Leu Pro Arg Lys Val Gly 
275 280 285 

Ser Trp Asn Ser Leu Thr Arg Cys Ala Ala Ala Leu Thr Arg Pro Arg 
290 295 300 

Thr Ser Gly Val Gin Leu lie 
305 310 



<210> 169 
<211> 357 
<212> DNA 

<213> Corynebact erium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (334) 

<223> RXA01247 

<400> 169 

tccgatgacc accccgactt cccccttgct gccgctggcc tccgacggtt gtggatgctg 60 

cgcgccctct acaccgtccg cgaccgtctc cgcctcggcc gtg gcc gcg gca acc 115 

Val Ala Ala Ala Thr 
1 5 

gac gca aca cct gaa ggt ccc acc acc tac cag gtc aca ggc atg acc 163 
Asp Ala Thr Pro Glu Gly Pro Thr Thr Tyr Gin Val Thr Gly Met Thr 
10 15 20 

tgc gga cac tgc gcc gac aac gtc acc gag gcg gtg age get ctg ccc 211 
Cys Gly His Cys Ala Asp Asn Val Thr Glu Ala Val Ser Ala Leu Pro 
25 30 35 

cag gtc gac gac gtc cag gtc gac etc ate gcc ggt ggg gtc tec ate 259 
Gin Val Asp Asp Val Gin Val Asp Leu lie Ala Gly Gly Val Ser lie 
40 45 50 

gtc acg gtc acg ggt tec gtg ccc ctg gaa acc gtc cac egg gca att 307 
Val Thr Val Thr Gly Ser Val Pro Leu Glu Thr Val His Arg Ala lie 
55 60 65 

gag gag acc ggc tac acc gtc ttg tec tgatcgattc acccatcatc 354 
Glu Glu Thr Gly Tyr Thr Val Leu Ser 
70 75 

teg 357 



<210> 170 
<211> 78 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 170 

Val Ala Ala Ala Thr Asp Ala Thr Pro Glu Gly Pro Thr Thr Tyr Gin 
15 10 15 



Val Thr Gly Met Thr Cys Gly His Cys Ala Asp Asn Val Thr Glu Ala 
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20 

Val Ser Ala Leu Pro Gin Val Asp 
35 40 

Gly Gly Val Ser lie Val Thr Val 
50 55 

Val His Arg Ala lie Glu Glu Thr 
65 70 



25 30 

Asp Val Gin Val Asp Leu lie Ala 
45 

Thr Gly Ser Val Pro Leu Glu Thr 
60 

Gly Tyr Thr Val Leu Ser 
75 



<210> 171 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXN00099 



<400> 171 

ctctggtgaa gaggatgttg actcgggaga ttcttccact 
ccgcgcaaat aggtagtcgc ttgcttatag ggtcaggggc 



gattcactga ttaagtggta 60 



gtg aag aat cct cgc 
Val Lys Asn Pro Arg 
1 5 



115 



etc ata gca ctg gec get ate ate ctg ace teg 
Leu lie Ala Leu Ala Ala lie lie Leu Thr Ser 
10 15 



ttc aat ctg cga aca 
Phe Asn Leu Arg Thr 
20 



163 



get att act get tta get ccg ctg gtt tct gag 
Ala lie Thr Ala Leu Ala Pro Leu Val Ser Glu 
25 30 



att egg gat gat tta 
lie Arg Asp Asp Leu 
35 



211 



ggg gtt agt get tct ctt att ggt gtg ttg ggc 
Gly Val Ser Ala Ser Leu lie Gly Val Leu Gly 
40 45 



atg ate ccg act get 
Met lie Pro Thr Ala 
50 



259 



atg ttc gcg gat get gcg ttt gcg ctt ccg teg 
Met Phe Ala Asp Ala Ala Phe Ala Leu Pro Ser 
55 60 



ttg aag agg aag ttc 
Leu Lys Arg Lys Phe 
65 



307 



act act tec caa ctg ttg atg ttt gec atg ctg 
Thr Thr Ser Gin Leu Leu Met Phe Ala Met Leu 
70 75 80 



ttg act get gec ggt 
Leu Thr Ala Ala Gly 
85 



355 



cag att att cgt gtc get gga cct get teg ctg 
Gin lie lie Arg Val Ala Gly Pro Ala Ser Leu 
90 95 



ttg atg gtc ggt act 
Leu Met Val Gly Thr 
100 



403 



gtg ttc gcg atg ttt gcg ate gga gtt ace aat 
Val Phe Ala Met Phe Ala lie Gly Val Thr Asn 
105 110 



gtg ttg ctt ccg att 
Val Leu Leu Pro lie 
115 



451 



get gtt agg gag tat ttt ccg cgt cac gtc ggt 
Ala Val Arg Glu Tyr Phe Pro Arg His Val Gly 
120 125 



gga atg teg aca act 
Gly Met Ser Thr Thr 
130 



499 
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tat ctg gtg teg ttc cag att gtt cag gca ctt get ccg acg ctt gec 
Tyr Leu Val Ser Phe Gin He Val Gin Ala Leu Ala Pro Thr Leu Ala 
135 140 145 

gtg ccg att tct cag tgg get aca cat gtg ggg ttg acc ggt tgg agg 
Val Pro He Ser Gin Trp Ala Thr His Val Gly Leu Thr Gly Trp Arg 
150 155 160 165 

gtg teg etc ggt teg tgg gcg ctg ctg ggg ttg gtt gcg gcg att teg 
Val Ser Leu Gly Ser Trp Ala Leu Leu Gly Leu Val Ala Ala He Ser 
170 175 180 

tgg att ccg ctg ttg agt ttg cag ggt gec agg gtt gtt gcg gcg ccg 
Trp He Pro Leu Leu Ser Leu Gin Gly Ala Arg Val Val Ala Ala Pro 
185 190 195 

teg aag gtt tct ctt cct gtg tgg aag tct teg gtt ggt gtg ggg etc 
Ser Lys Val Ser Leu Pro Val Trp Lys Ser Ser Val Gly Val Gly Leu 
200 205 210 

ggg ttg atg ttt ggg ttt act teg ttt gcg acg tat ate etc atg ggt 
Gly Leu Met Phe Gly Phe Thr Ser Phe Ala Thr Tyr He Leu Met Gly 
215 220 225 

ttt atg ccg cag atg gta ggt gat cct cag etc ggt gcg gtg ttg tta 
Phe Met Pro Gin Met Val Gly Asp Pro Gin Leu Gly Ala Val Leu Leu 
230 235 240 245 

ggc tgg tgg tea att ttg gga ttg ccg ctg aac att ctg gga ccg tgg 
Glv Trp Trp Ser He Leu Gly Leu Pro Leu Asn He Leu Gly Pro Trp 
250 255 260 

ttg gtg acg cgt ttc act aac tgc ttc ccg atg gtt gtt ate gee agt 
Leu Val Thr Arg Phe Thr Asn Cys Phe Pro Met Val Val He Ala Ser 
265 270 275 

gtc atg ttt etc ate ggt aat ggt ggg ttt tgt ttg get ccg gat gtt 
Val Met Phe Leu He Gly Asn Gly Gly Phe Cys Leu Ala Pro Asp Val 
280 285 290 

gcg ccg tgg ttg tgg gcg acg ttg tct ggt ctt ggt ccc ctt gcg ttc 
Ala Pro Trp Leu Trp Ala Thr Leu Ser Gly Leu Gly Pro Leu Ala Phe 
295 300 305 

ccg atg gcg ttg acg etc att aat att cgt get gaa act agt get ggt 
Pro Met Ala Leu Thr Leu He Asn He Arg Ala Glu Thr Ser Ala Gly 
310 315 320 325 

get tct gcg ttg agt tec ttc ggg cag ggt ttg ggt tat acg att gcg 
Ala Ser Ala Leu Ser Ser Phe Gly Gin Gly Leu Gly Tyr Thr He Ala 
330 335 340 



547 



595 



643 



691 



739 



787 



835 



931 



979 



1027 



1075 



1123 



tgt ttc ggt ccc ttg ttg act ggt ttc att gtc gat gcg aca ggc age 1171 
Cys Phe Gly Pro Leu Leu Thr Gly Phe He Val Asp Ala Thr Gly Ser 
345 350 355 



1219 



ttc cga aca ate ttt gtg ctt ttt gcg gtt gca aca etc ttc gtt att 

Phe Arg Thr lie Phe Val Leu Phe Ala Val Ala Thr Leu Phe Val He 

360 365 370 

aga ggc ggt tac ttt gcg aca agg cag gtt tac gtc gaa aag ctt tta 1267 
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Arg Gly Gly Tyr Phe Ala Thr Arg Gin Val Tyr Val Glu Lys Leu Leu 
375 380 385 

aat cgc taggatggcg ctatgccgca aag 1296 

Asn Arg 

390 



<210> 172 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Val Lys Asn Pro Arg Leu He Ala Leu Ala Ala He He Leu Thr Ser 
15 10 15 

Phe Asn Leu Arg Thr Ala He Thr Ala Leu Ala Pro Leu Val Ser Glu 
20 25 30 

He Arg Asp Asp Leu Gly Val Ser Ala Ser Leu He Gly Val Leu Gly 
35 40 45 

Met He Pro Thr Ala Met Phe Ala Asp Ala Ala Phe Ala Leu Pro Ser 
50 55 60 

Leu Lys Arg Lys Phe Thr Thr Ser Gin Leu Leu Met Phe Ala Met Leu 
65 70 75 80 

Leu Thr Ala Ala Gly Gin lie lie Arg Val Ala Gly Pro Ala Ser Leu 
85 90 95 

Leu Met Val Gly Thr Val Phe Ala Met Phe Ala He Gly Val Thr Asn 
100 105 110 

Val Leu Leu Pro He Ala Val Arg Glu Tyr Phe Pro Arg His Val Gly 
115 120 125 

Gly Met Ser Thr Thr Tyr Leu Val Ser Phe Gin He Val Gin Ala Leu 
130 135 140 

Ala Pro Thr Leu Ala Val Pro He Ser Gin Trp Ala Thr His Val Gly 
145 150 155 160 

Leu Thr Gly Trp Arg Val Ser Leu Gly Ser Trp Ala Leu Leu Gly Leu 
165 170 175 

Val Ala Ala He Ser Trp He Pro Leu Leu Ser Leu Gin Gly Ala Arg 
180 185 190 

Val Val Ala Ala Pro Ser Lys Val Ser Leu Pro Val Trp Lys Ser Ser 
195 200 205 

Val Gly Val Gly Leu Gly Leu Met Phe Gly Phe Thr Ser Phe Ala Thr 
210 215 220 

Tyr He Leu Met Gly Phe Met Pro Gin Met Val Gly Asp Pro Gin Leu 
225 230 235 240 



Gly Ala Val Leu Leu Gly Trp Trp Ser He Leu Gly Leu Pro Leu Asn 
245 250 255 
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Ile Leu Gly Pro 

260 

Val Val lie Ala 
275 

Leu Ala Pro Asp 
290 

Gly Pro Leu Ala 
305 

Glu Thr Ser Ala 



Gly Tyr Thr lie 
340 

Asp Ala Thr Gly 
355 

Thr Leu Phe Val 

370 

Val Glu Lys Leu 
385 



Trp Leu Val Thr 



Ser Val Met Phe 
280 

Val Ala Pro Trp 
295 

Phe Pro Met Ala 
310 

Gly Ala Ser Ala 
325 

Ala Cys Phe Gly 



Ser Phe Arg Thr 
360 

He Arg Gly Gly 
375 

Leu Asn Arg 
390 



Arg Phe Thr Asn 
265 

Leu He Gly Asn 



Leu Trp Ala Thr 
300 

Leu Thr Leu He 
315 

Leu Ser Ser Phe 
330 

Pro Leu Leu Thr 
345 

He Phe Val Leu 



Tyr Phe Ala Thr 
380 



Cys Phe Pro Met 
270 

Gly Gly Phe Cys 
285 

Leu Ser Gly Leu 



Asn He Arg Ala 
320 

Gly Gin Gly Leu 
335 

Gly Phe He Val 
350 

Phe Ala Val Ala 
365 

Arg Gin Val Tyr 



<210> 173 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> FRXA00099 

<400> 173 

ctctggtgaa gaggatgttg actcgggaga ttcttccact gattcactga ttaagtggta 60 



ccgcgcaaat aggtagtcgc ttgcttatag ggtcaggggc gtg aag aat cct cgc 

Val Lys Asn Pro Arg 
1 5 



115 



etc ata gca ctg gec get ate ate ctg ace teg ttc aat ctg cga aca 
Leu He Ala Leu Ala Ala He He Leu Thr Ser Phe Asn Leu Arg Thr 
10 15 20 



163 



get att act get tta get ccg ctg gtt tct gag att egg gat gat tta 
Ala He Thr Ala Leu Ala Pro Leu Val Ser Glu He Arg Asp Asp Leu 
25 30 35 



211 



999 gtt agt get tct ctt att ggt gtg ttg ggc atg ate ccg act get 
Gly Val Ser Ala Ser Leu He Gly Val Leu Gly Met He Pro Thr Ala 
40 45 50 



259 



atg ttc gcg gat get gcg ttt gcg ctt ccg teg ttg aag agg aag ttc 
Met Phe Ala Asp Ala Ala Phe Ala Leu Pro Ser Leu Lys Arg Lys Phe 
55 60 65 



307 
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act act tec caa ctg ttg atg ttt gec atg ctg ttg act get gec ggt 355 
Thr Thr Ser Gin Leu Leu Met Phe Ala Met Leu Leu Thr Ala Ala Gly 
70 75 80 85 



cag 



^ att att cgt gtc get gga cct get teg ctg ttg atg gtc ggt act 

Gin He He Arg Val Ala Gly Pro Ala Ser Leu Leu Met Val Gly Thr 
90 95 100 



gtc atg ttt etc ate ggt aat ggt ggg ttt tgt ttg get ccg gat gtt 
Val Met Phe Leu lie Gly Asn Gly Gly Phe Cys Leu Ala Pro Asp Val 
280 285 290 



403 



gtg ttc gcg atg ttt gcg ate gga gtt ace aat gtg ttg ctt ccg att 451 
Val Phe Ala Met Phe Ala He Gly Val Thr Asn Val Leu Leu Pro He 
105 110 115 

get gtt agg gag tat ttt ccg cgt cac gtc ggt gga atg teg aca act 4 99 
Ala Val Arg Glu Tyr Phe Pro Arg His Val Gly Gly Met Ser Thr Thr 
120 125 130 

tat ctg gtg teg ttc cag att gtt cag gca ctt get ccg acg ctt gec 547 
Tyr Leu Val Ser Phe Gin lie Val Gin Ala Leu Ala Pro Thr Leu Ala 
135 140 145 

gtg ccg att tct cag tgg get aca cat gtg ggg ttg ace ggt tgg agg 595 
Val Pro He Ser Gin Trp Ala Thr His Val Gly Leu Thr Gly Trp Arg 
150 155 160 165 

gtg teg etc ggt teg tgg gcg ctg ctg ggg ttg gtt gcg gcg att teg 
Val Ser Leu Gly Ser Trp Ala Leu Leu Gly Leu Val Ala Ala He Ser 
170 175 180 

tgg att ccg ctg ttg agt ttg cag ggt gee agg gtt gtt gcg gcg ccg 
Trp He Pro Leu Leu Ser Leu Gin Gly Ala Arg Val Val Ala Ala Pro 
185 190 195 

teg aag gtt tct ctt cct gtg tgg aag tct teg gtt ggt gtg ggg etc 
Ser Lys Val Ser Leu Pro Val Trp Lys Ser Ser Val Gly Val Gly Leu 
200 205 210 

ggg ttg atg ttt ggg ttt act teg ttt gcg acg tat ate etc atg ggt 
Gly Leu Met Phe Gly Phe Thr Ser Phe Ala Thr Tyr He Leu Met Gly 
215 220 225 

ttt atg ccg cag atg gta ggt gat cct cag etc ggt gcg gtg ttg tta 
Phe Met Pro Gin Met Val Gly Asp Pro Gin Leu Gly Ala Val Leu Leu 
230 235 240 245 

ggc tgg tgg tea att ttg gga ttg ccg ctg aac att ctg gga ccg tgg 
Gly Trp Trp Ser He Leu Gly Leu Pro Leu Asn He Leu Gly Pro Trp 
250 255 260 

ttg gtg acg cgt ttc act aac tgc ttc ccg atg gtt gtt ate gec agt 931 
Leu Val Thr Arg Phe Thr Asn Cys Phe Pro Met Val Val He Ala Ser 
265 270 275 



643 



691 



739 



787 



835 



883 



979 



gcg ccg tgg ttg tgg gcg acg ttg tct ggt ctt ggt ccc ctt gcg ttc 1027 
Ala Pro Trp Leu Trp Ala Thr Leu Ser Gly Leu Gly Pro Leu Ala Phe 
295 300 305 
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ccg atg gcg ttg acg etc att aat att cgt get gaa act agt get ggt 1075 
Pro Met Ala Leu Thr Leu lie Asn He Arg Ala Glu Thr Ser Ala Gly 
310 315 320 325 

get tct gcg ttg agt tec ttc ggg cag ggt ttg ggt tat acg att gcg 1123 
Ala Ser Ala Leu Ser Ser Phe Gly Gin Gly Leu Gly Tyr Thr He Ala 
330 335 340 

tgt ttc ggt ccc ttg ttg act ggt ttc att gtc gat gca aca ggc age 1171 
Cys Phe Gly Pro Leu Leu Thr Gly Phe He Val Asp Ala Thr Gly Ser 
345 350 355 

ttc cga aca ate ttt ttg ctt ttt gcg ggt gca aca etc ttc gtt att 1219 
Phe Arg Thr He Phe Leu Leu Phe Ala Gly Ala Thr Leu Phe Val He 
360 365 370 

aga ggc ggt tac ttt gcg aca agg cag gtt tac gtc gaa aag ctt tta 1267 
Arg Gly Gly Tyr Phe Ala Thr Arg Gin Val Tyr Val Glu Lys Leu Leu 
375 380 385 

aat cgc taggatggcg ctatgccgca aag 1296 

Asn Arg 

390 



<210> 174 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 174 

Val Lys Asn Pro Arg Leu lie Ala Leu Ala Ala He He Leu Thr Ser 
15 10 15 

Phe Asn Leu Arg Thr Ala lie Thr Ala Leu Ala Pro Leu Val Ser Glu 
20 25 30 

He Arg Asp Asp Leu Gly Val Ser Ala Ser Leu He Gly Val Leu Gly 
35 40 45 

Met He Pro Thr Ala Met Phe Ala Asp Ala Ala Phe Ala Leu Pro Ser 
50 55 60 

Leu Lys Arg Lys Phe Thr Thr Ser Gin Leu Leu Met Phe Ala Met Leu 
65 70 75 80 

Leu Thr Ala Ala Gly Gin He He Arg Val Ala Gly Pro Ala Ser Leu 
85 90 95 

Leu Met Val Gly Thr Val Phe Ala Met Phe Ala He Gly Val Thr Asn 
100 105 110 

Val Leu Leu Pro lie Ala Val Arg Glu Tyr Phe Pro Arg His Val Gly 
115 120 125 

Gly Met Ser Thr Thr Tyr Leu Val Ser Phe Gin He Val Gin Ala Leu 
130 135 140 

Ala Pro Thr Leu Ala Val Pro He Ser Gin Trp Ala Thr His Val Gly 
145 150 155 160 
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Leu Thr Gly Trp Arg Val Ser Leu Gly Ser Trp Ala Leu Leu Gly Leu 
165 170 175 

Val Ala Ala lie Ser Trp lie Pro Leu Leu Ser Leu Gin Gly Ala Arg 
180 185 190 

Val Val Ala Ala Pro Ser Lys Val Ser Leu Pro Val Trp Lys Ser Ser 
195 200 205 

Val Gly Val Gly Leu Gly Leu Met Phe Gly Phe Thr Ser Phe Ala Thr 
210 215 220 

Tyr lie Leu Met Gly Phe Met Pro Gin Met Val Gly Asp Pro Gin Leu 
225 230 235 240 

Gly Ala Val Leu Leu Gly Trp Trp Ser He Leu Gly Leu Pro Leu Asn 
245 250 255 

He Leu Gly Pro Trp Leu Val Thr Arg Phe Thr Asn Cys Phe Pro Met 
260 265 270 

Val Val He Ala Ser Val Met Phe Leu He Gly Asn Gly Gly Phe Cys 
275 280 285 

Leu Ala Pro Asp Val Ala Pro Trp Leu Trp Ala Thr Leu Ser Gly Leu 
290 295 300 

Gly Pro Leu Ala Phe Pro Met Ala Leu Thr Leu He Asn He Arg Ala 
305 310 315 320 

Glu Thr Ser Ala Gly Ala Ser Ala Leu Ser Ser Phe Gly Gin Gly Leu 
325 330 335 

Gly Tyr Thr He Ala Cys Phe Gly Pro Leu Leu Thr Gly Phe He Val 
340 345 350 

Asp Ala Thr Gly Ser Phe Arg Thr He Phe Leu Leu Phe Ala Gly Ala 
355 360 365 

Thr Leu Phe Val lie Arg Gly Gly Tyr Phe Ala Thr Arg Gin Val Tyr 
370 375 380 

Val Glu Lys Leu Leu Asn Arg 
385 390 



<210> 175 
<211> 1506 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> {101) . . (1483) 
<223> RXA00634 

<400> 175 

aagtgttttt aattaccgca gctttgtctt aggagaagtc atggtccaac tggatcaacg 60 

ggttaggttc aaaagcgcaa cctcaataat cagtattgaa atg tgg gag cga ttc 115 

Met Trp Glu Arg Phe 
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agc ttc tac ggc atg caa gca etc ttg gtg tac tac ctg tat ttt gat 163 
Ser Phe Tyr Gly Met Gin Ala Leu Leu Val Tyr Tyr Leu Tyr Phe Asp 
10 15 20 

gtt gca gec ggt gga tta ggc ctt gat caa acc caa gca aca gga ctg 211 
Val Ala Ala Gly Gly Leu Gly Leu Asp Gin Thr Gin Ala Thr Gly Leu 
25 30 35 

gtc ggc gtt tat ggc gca ctg etc tac etc tgc tgt tgg gca ggc ggt 259 
Val Gly Val Tyr Gly Ala Leu Leu Tyr Leu Cys Cys Trp Ala Gly Gly 
40 45 50 

tgg gtc agt gac aga gtc ctg ggc gca gaa aaa acc ctg ctg ggc ggt 307 
Trp Val Ser Asp Arg Val Leu Gly Ala Glu Lys Thr Leu Leu Gly Gly 
55 60 65 

gcg ate tea gta acc ate gga cac ctt gtg ctt get ggc etc ggc ggg 355 
Ala lie Ser Val Thr lie Gly His Leu Val Leu Ala Gly Leu Gly Gly 
70 75 80 85 

aaa att ggt eta gee att ggc ctt gga tgc ate gcg ate ggt tea gga 403 
Lys He Gly Leu Ala He Gly Leu Gly Cys He Ala He Gly Ser Gly 
90 95 100 

ttt gtg aaa aca gca gee ate acc gtg ctg gga tec agg cat ggt gaa 451 
Phe Val Lys Thr Ala Ala He Thr Val Leu Gly Ser Arg His Gly Glu 
105 110 115 

caa gaa gga gac gca aag gca gat ccc gca ttc caa etc ttc tac eta 499 
Gin Glu Gly Asp Ala Lys Ala Asp Pro Ala Phe Gin Leu Phe Tyr Leu 
120 125 130 

ggc ate aac gtt ggt gca ctg etc gga cca etc ctg acc ggt tgg etc 547 
Gly He Asn Val Gly Ala Leu Leu Gly Pro Leu Leu Thr Gly Trp Leu 
135 140 145 

tec age agg tat tec ttt gaa atg gga ttc ggc gca gec gca gtc ctt 595 
Ser Ser Arg Tyr Ser Phe Glu Met Gly Phe Gly Ala Ala Ala Val Leu 
150 155 160 165 

atg ate ggc gga ttg gga ate tac gca gcg ttg egg aaa cca atg ctg 643 
Met He Gly Gly Leu Gly He Tyr Ala Ala Leu Arg Lys Pro Met Leu 
170 175 130 

caa teg ttc ccg etc gag gtg aag aaa gcg ctg etc cgc gec caa aac 691 
Gin Ser Phe Pro Leu Glu Val Lys Lys Ala Leu Leu Arg Ala Gin Asn 
185 190 195 

cct gca gaa aaa cat gtg att age acg gca ttt get gca gtg get gtg 739 
Pro Ala Glu Lys His Val He Ser Thr Ala Phe Ala Ala Val Ala Val 
200 205 210 

ctt tgc gga gtg ctg ctt tat ctt etc ctt aca gaa aca gtc age gca 787 
Leu Cys Gly Val Leu Leu Tyr Leu Leu Leu Thr Glu Thr Val Ser Ala 
215 220 225 

gac caa eta get gga get ctg ctt tta gta aca ate ggt gca gca eta 835 
Asp Gin Leu Ala Gly Ala Leu Leu Leu Val Thr He Gly Ala Ala Leu 
230 235 240 245 
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tgg etc att ate cag ccc tta cga cac cca caa gtc age tec gaa gag 883 
Trp Leu lie lie Gin Pro Leu Arg His Pro Gin Val Ser Ser Glu Glu 
250 255 260 

aaa cga aaa gtg ctg gca ttc ate ccg ate ttc gtc tgc tea ace gca 931 
Lys Arg Lys Val Leu Ala Phe lie Pro lie Phe Val Cys Ser Thr Ala 
265 270 275 

ttc tgg gca gtg caa gca caa ace tac ggc gta eta get gtg tac tec 97 9 
Phe Trp Ala Val Gin Ala Gin Thr Tyr Gly Val Leu Ala Val Tyr Ser 
280 285 290 

caa gaa cgt gtt gac cgc atg gtt ggc gat ttt gag ate cca gca gee 1027 
Gin Glu Arg Val Asp Arg Met Val Gly Asp Phe Glu lie Pro Ala Ala 
295 300 305 

tgg tea caa tea etc aat cct ttt ttc ate ctg gcg ctg tec ate ccg 1075 
Trp Ser Gin Ser Leu Asn Pro Phe Phe lie Leu Ala Leu Ser lie Pro 
310 315 320 325 

att tec ctg tgg ttt atg cgc gga tea cgc gee cca aga gtg aaa att 1123 
lie Ser Leu Trp Phe Met Arg Gly Ser Arg Ala Pro Arg Val Lys lie 
330 335 340 

gga ate age att gga gtg ate att gcg gga agt ggg ctt eta gtt ctt 1171 
Gly lie Ser He Gly Val He He Ala Gly Ser Gly Leu Leu Val Leu 
345 350 355 

att cca ttt gtt gga atg ccg etc gcg cca gtg tgg gtg ctg cct tta 1219 
He Pro Phe Val Gly Met Pro Leu Ala Pro Val Trp Val Leu Pro Leu 
360 365 370 

agt gtt ttc etc ate tea ctg gga gaa ctt ttc ate gga ccc gga gga 1267 
Ser Val Phe Leu He Ser Leu Gly Glu Leu Phe He Gly Pro Gly Gly 
375 380 385 

atg get gcg act gcg cac cac gca cca cga ata ttt gec aca cga ttc 1315 
Met Ala Ala Thr Ala His His Ala Pro Arg He Phe Ala Thr Arg Phe 
390 395 400 405 

tec gee ctg tat ttc etc aca etc gec ate ggc atg tct att gca ggt 1363 
Ser Ala Leu Tyr Phe Leu Thr Leu Ala He Gly Met Ser He Ala Gly 
410 415 420 

aat gtg tec aaa ttt tac gac ccc ace aac cac ace tec gag etc cga 1411 
Asn Val Ser Lys Phe Tyr Asp Pro Thr Asn His Thr Ser Glu Leu Arg 
425 430 435 

tac ttc gcg gta ttt ggc att teg ate ate gtc ate ggt gtc ggt tea 1459 
Tyr Phe Ala Val Phe Gly lie Ser He He Val He Gly Val Gly Ser 
440 445 450 



ctg atg gtg gee aag aag gtt gga taacagggtt aatcttgggt gat 
Leu Met Val Ala Lys Lys Val Gly 
455 460 



1506 



<210> 176 
<211> 461 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 176 

Met Trp Glu Arg Phe Ser Phe Tyr Gly Met Gin Ala Leu Leu Val Tyr 
15 10 15 

Tyr Leu Tyr Phe Asp Val Ala Ala Gly Gly Leu Gly Leu Asp Gin Thr 
20 25 30 

Gin Ala Thr Gly Leu Val Gly Val Tyr Gly Ala Leu Leu Tyr Leu Cys 
35 40 45 

Cys Trp Ala Gly Gly Trp Val Ser Asp Arg Val Leu Gly Ala Glu Lys 
50 55 60 

Thr Leu Leu Gly Gly Ala lie Ser Val Thr He Gly His Leu Val Leu 
65 70 75 80 

Ala Gly Leu Gly Gly Lys He Gly Leu Ala He Gly Leu Gly Cys He 
85 90 95 

Ala He Gly Ser Gly Phe Val Lys Thr Ala Ala lie Thr Val Leu Gly 
100 105 110 

Ser Arg His Gly Glu Gin Glu Gly Asp Ala Lys Ala Asp Pro Ala Phe 
115 120 125 

Gin Leu Phe Tyr Leu Gly lie Asn Val Gly Ala Leu Leu Gly Pro Leu 
130 135 140 

Leu Thr Gly Trp Leu Ser Ser Arg Tyr Ser Phe Glu Met Gly Phe Gly 
145 150 155 160 

Ala Ala Ala Val Leu Met He Gly Gly Leu Gly He Tyr Ala Ala Leu 
165 170 175 

Arg Lys Pro Met Leu Gin Ser Phe Pro Leu Glu Val Lys Lys Ala Leu 
180 185 190 

Leu Arg Ala Gin Asn Pro Ala Glu Lys His Val He Ser Thr Ala Phe 
195 200 205 

Ala Ala Val Ala Val Leu Cys Gly Val Leu Leu Tyr Leu Leu Leu Thr 
210 215 220 

Glu Thr Val Ser Ala Asp Gin Leu Ala Gly Ala Leu Leu Leu Val Thr 
225 230 235 240 

He Gly Ala Ala Leu Trp Leu He He Gin Pro Leu Arg His Pro Gin 
245 250 255 

Val Ser Ser Glu Glu Lys Arg Lys Val Leu Ala Phe He Pro lie Phe 
260 265 270 

Val Cys Ser Thr Ala Phe Trp Ala Val Gin Ala Gin Thr Tyr Gly Val 
275 280 285 

Leu Ala Val Tyr Ser Gin Glu Arg Val Asp Arg Met Val Gly Asp Phe 
290 295 300 



Glu lie Pro Ala Ala Trp Ser Gin Ser Leu Asn Pro Phe Phe lie Leu 
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305 

Ala Leu Ser lie 



Pro Arg Val Lys 
340 

Gly Leu Leu Val 
355 

Trp Val Leu Pro 
370 

lie Gly Pro Gly 
385 

Phe Ala Thr Arg 



Met Ser lie Ala 

420 

Thr Ser Glu Leu 
435 

lie Gly Val Gly 
450 



310 

Pro lie Ser Leu 
325 

lie Gly lie Ser 



Leu lie Pro Phe 
360 

Leu Ser Val Phe 
375 

Gly Met Ala Ala 
390 

Phe Ser Ala Leu 
405 

Gly Asn Val Ser 



Arg Tyr Phe Ala 
440 

Ser Leu Met Val 
455 



315 

Trp Phe Met Arg 

330 

lie Gly Val He 
345 

Val Gly Met Pro 



Leu He Ser Leu 
380 

Thr Ala His His 
395 

Tyr Phe Leu Thr 
410 

Lys Phe Tyr Asp 
425 

Val Phe Gly He 



Ala Lys Lys Val 
460 



320 

Gly Ser Arg Ala 
335 

He Ala Gly Ser 
350 

Leu Ala Pro Val 
365 

Gly Glu Leu Phe 



Ala Pro Arg He 
400 

Leu Ala He Gly 
415 

Pro Thr Asn His 
430 

Ser He He Val 
445 

Gly 



<210> 177 
<211> 1647 
<212> DNA 

<213> Corynebacterium glutamicurn 

<220> 
<221> CDS 

<222> (101) . . (1624) 
<223> RXA02451 

<400> 177 

gatcaactta agcctctagc tattttcaac tgtgtttcag ttgcgggatc gttgggtgcc 60 

taattggagt tgtgctttta ggtggaggat catagaggtt atg aac acc gac aca 115 

Met Asn Thr Asp Thr 
1 5 

act caa gac ggt gtg agt cct gaa cct tec gac ccc cac eta ggg tct 163 
Thr Gin Asp Gly Val Ser Pro Glu Pro Ser Asp Pro His Leu Gly Ser 
10 15 20 

gaa gtg gcg gaa act cac cgc gaa aag aaa ttc ttc ggc cag cct tgg 211 
Glu Val Ala Glu Thr His Arg Glu Lys Lys Phe Phe Gly Gin Pro Trp 
25 30 35 

ggg ctg gca aat etc ttc ggc gtg gag atg tgg gag cga ttc age ttc 259 
Gly Leu Ala Asn Leu Phe Gly Val Glu Met Trp Glu Arg Phe Ser Phe 
40 45 50 



tac ggc atg cag tec ate ctt get ttc tat ctg tac tac tec gtc acc 
Tyr Gly Met Gin Ser He Leu Ala Phe Tyr Leu Tyr Tyr Ser Val Thr 



307 
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55 60 65 

gat ggc gga ctt ggt atg aat cag aca get gca ctg tec att gtg ggc 355 
Asp Gly Gly Leu Gly Met Asn Gin Thr Ala Ala Leu Ser He Val Gly 
70 75 80 85 

gec tac ggc ggc ttc gtc tac atg acc tec etc gtg get teg ttc att 403 
Ala Tyr Gly Gly Phe Val Tyr Met Thr Ser Leu Val Ala Ser Phe He 
90 95 100 

gca gac cga gta ttg ggc tct gaa cgt aca etc ttc tac tec gcg ate 451 
Ala Asp Arg Val Leu Gly Ser Glu Arg Thr Leu Phe Tyr Ser Ala He 
105 HO us 

ate gtc atg ctg ggc cac att gee ctg gee ttg att ccg gga tat acg 499 
He Val Met Leu Gly His He Ala Leu Ala Leu He Pro Gly Tyr Thr 
120 125 130 

gga ctg tec ate ggc ttg gtc etc ate ggc ctt ggc tea ggt ggc gtg 547 
Gly Leu Ser He Gly Leu Val Leu He Gly Leu Gly Ser Gly Gly Val 
135 140 145 

aag acg gca gcg cag gtt gtg ctg ggc cag ctg tac tea cgc acg gac 595 
Lys Thr Ala Ala Gin Val Val Leu Gly Gin Leu Tyr Ser Arg Thr Asp 
150 155 160 165 

acg cgt cga gac gca ggc ttc tec ate ttc tac atg ggc gtc aac etc 643 
Thr Arg Arg Asp Ala Gly Phe Ser He Phe Tyr Met Gly Val Asn Leu 
170 175 180 

ggt ggc etc ttt ggc ccg ctg ate acc aac get ctg tgg gga tgg gga 691 
Gly Gly Leu Phe Gly Pro Leu He Thr Asn Ala Leu Trp Gly Trp Gly 
185 190 195 

gga ttc cac tgg ggc ttc ggt ate gee gca gtc ggc atg get ttg ggt 739 
Gly Phe His Trp Gly Phe Gly He Ala Ala Val Gly Met Ala Leu Gly 
200 205 210 

etc ate caa tac gtg gcg atg cgt aaa acc acc ate ggt gcg gca ggc 787 
Leu He Gin Tyr Val Ala Met Arg Lys Thr Thr He Gly Ala Ala Gly 
215 220 225 

cat act gtt cct aac cca ctg cct aag aat gaa tat gcg cgc tgg att 835 
His Thr Val Pro Asn Pro Leu Pro Lys Asn Glu Tyr Ala Arg Trp He 
230 235 240 245 

ate ggt gca gtc gtg gtt gtc gca gca gtt gtc get etc ate gca acg 883 
He Gly Ala Val Val Val Val Ala Ala Val Val Ala Leu lie Ala Thr 
250 255 260 

ggc ate ate aag ctg gaa tgg ctg tec aac ate acc gca gcg ate gca 931 
Gly He He Lys Leu Glu Trp Leu Ser Asn He Thr Ala Ala He Ala 
265 270 275 

ctg att gcg get att get ctg ctt get cag atg tac gtt tec cca ctg 979 
Leu He Ala Ala He Ala Leu Leu Ala Gin Met Tyr Val Ser Pro Leu 
280 285 290 

acc acc gca gcg gaa aag tec cgc ttg ttg gga ttc ate ccg atg ttc 1027 
Thr Thr Ala Ala Glu Lys Ser Arg Leu Leu Gly Phe He Pro Met Phe 
295 300 305 
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atc ggt ggc gtg ctt ttc ttc gcg ate ttc caa acc cag ttc acg gtc 1075 
lie Gly Gly Val Leu Phe Phe Ala lie Phe Gin Thr Gin Phe Thr Val 
310 315 320 325 

etc gcg gtt tac tec gac acc cgc ctg gac cgt aac ttc ttc ggc att 1123 
Leu Ala Val Tyr Ser Asp Thr Arg Leu Asp Arg Asn Phe Phe Gly lie 
330 335 340 

gat ctt cct cca gga ttg ate aac tec ttc aac cca ate ttc ate ate 1171 
Asp Leu Pro Pro Gly Leu lie Asn Ser Phe Asn Pro He Phe He He 
345 350 355 

ate ttc tec gga ate ttt gee acc ttg tgg aca aaa etc gga gca aag 1219 
He Phe Ser Gly He Phe Ala Thr Leu Trp Thr Lys Leu Gly Ala Lys 
360 365 370 

cag tgg tct act gca gtg aag ttc ggt gtc gee aac att gtc att ggt 1267 
Gin Trp Ser Thr Ala Val Lys Phe Gly Val Ala Asn He Val He Gly 
375 380 385 

tgc gcg ctg ttc ttc ttc ctg ccg ttc gec ggc ggt gca gag aac tct 1315 
Cys Ala Leu Phe Phe Phe Leu Pro Phe Ala Gly Gly Ala Glu Asn Ser 
390 395 400 405 

acc cca atg gca ctg ate att tgg gtc tac ttc etc ttc acc ate get 1363 
Thr Pro Met Ala Leu He He Trp Val Tyr Phe Leu Phe Thr He Ala 
410 415 420 

gag ctt ctg etc tec cct gtc ggc aac tea ctt gca acc aag gtc gca 1411 
Glu Leu Leu Leu Ser Pro Val Gly Asn Ser Leu Ala Thr Lys Val Ala 
425 430 435 

ccc gag gca ttc cag tec cgc atg ttc gec gtg tgg ctg atg get gtc 1459 
Pro Glu Ala Phe Gin Ser Arg Met Phe Ala Val Trp Leu Met Ala Val 
440 445 450 

tec atg ggt acg tec ctg tec ggc acc ctg ggt ggt tac tac gat cca 1507 
Ser Met Gly Thr Ser Leu Ser Gly Thr Leu Gly Gly Tyr Tyr Asp Pro 
455 460 465 

acc gat gca gga tct gaa aag gtc ttc ttc att acc gtt ggc gtt gca 1555 
Thr Asp Ala Gly Ser Glu Lys Val Phe Phe He Thr Val Gly Val Ala 
470 475 480 485 

gee ate gtt ctt ggt gca ate gtc ata gca gee aag ggc tgg gtg ctg 1603 
Ala He Val Leu Gly Ala He Val He Ala Ala Lys Gly Trp Val Leu 
490 495 500 

aag aag ttc ate gac gtc cga taggcctcac aaagcctcaa aac 1647 
Lys Lys Phe He Asp Val Arg 
505 



<210> 178 
<211> 508 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 178 

Met Asn Thr Asp Thr Thr Gin Asp Gly Val Ser Pro Glu Pro Ser Asp 
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15 10 15 

Pro His Leu Gly Ser Glu Val Ala Glu Thr His Arg Glu Lys Lys Phe 
20 25 30 

Phe Gly Gin Pro Trp Gly Leu Ala Asn Leu Phe Gly Val Glu Met Trp 
35 40 45 

Glu Arg Phe Ser Phe Tyr Gly Met Gin Ser lie Leu Ala Phe Tyr Leu 
50 55 60 

Tyr Tyr Ser Val Thr Asp Gly Gly Leu Gly Met Asn Gin Thr Ala Ala 
65 70 75 80 

Leu Ser lie Val Gly Ala Tyr Gly Gly Phe Val Tyr Met Thr Ser Leu 
85 90 95 

Val Ala Ser Phe lie Ala Asp Arg Val Leu Gly Ser Glu Arg Thr Leu 
100 105 110 

Phe Tyr Ser Ala lie lie Val Met Leu Gly His lie Ala Leu Ala Leu 
115 120 125 

lie Pro Gly Tyr Thr Gly Leu Ser lie Gly Leu Val Leu lie Gly Leu 
130 135 140 

Gly Ser Gly Gly Val Lys Thr Ala Ala Gin Val Val Leu Gly Gin Leu 
145 150 155 160 

Tyr Ser Arg Thr Asp Thr Arg Arg Asp Ala Gly Phe Ser lie Phe Tyr 
165 170 175 

Met Gly Val Asn Leu Gly Gly Leu Phe Gly Pro Leu lie Thr Asn Ala 
180 185 190 

Leu Trp Gly Trp Gly Gly Phe His Trp Gly Phe Gly lie Ala Ala Val 
195 200 205 

Gly Met Ala Leu Gly Leu lie Gin Tyr Val Ala Met Arg Lys Thr Thr 
210 215 220 

He Gly Ala Ala Gly His Thr Val Pro Asn Pro Leu Pro Lys Asn Glu 
225 230 235 240 

Tyr Ala Arg Trp He He Gly Ala Val Val Val Val Ala Ala Val Val 
245 250 255 

Ala Leu He Ala Thr Gly He He Lys Leu Glu Trp Leu Ser Asn He 
260 265 270 

Thr Ala Ala He Ala Leu He Ala Ala He Ala Leu Leu Ala Gin Met 
275 280 285 

Tyr Val Ser Pro Leu Thr Thr Ala Ala Glu Lys Ser Arg Leu Leu Gly 
290 295 300 

Phe He Pro Met Phe He Gly Gly Val Leu Phe Phe Ala lie Phe Gin 
305 310 315 320 

Thr Gin Phe Thr Val Leu Ala Val Tyr Ser Asp Thr Arg Leu Asp Arg 
325 330 335 
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Asn Phe Phe Gly lie Asp Leu Pro Pro Gly Leu He Asn Ser Phe Asn 
340 345 350 

Pro He Phe He He He Phe Ser Gly He Phe Ala Thr Leu Trp Thr 
355 360 365 

Lys Leu Gly Ala Lys Gin Trp Ser Thr Ala Val Lys Phe Gly Val Ala 
370 375 380 

Asn He Val He Gly Cys Ala Leu Phe Phe Phe Leu Pro Phe Ala Gly 
385 390 395 400 

Gly Ala Glu Asn Ser Thr Pro Met Ala Leu lie lie Trp Val Tyr Phe 
405 410 415 

Leu Phe Thr lie Ala Glu Leu Leu Leu Ser Pro Val Gly Asn Ser Leu 
420 425 430 

Ala Thr Lys Val Ala Pro Glu Ala Phe Gin Ser Arg Met Phe Ala Val 
435 440 445 

Trp Leu Met Ala Val Ser Met Gly Thr Ser Leu Ser Gly Thr Leu Gly 
450 455 460 

Gly Tyr Tyr Asp Pro Thr Asp Ala Gly Ser Glu Lys Val Phe Phe He 
465 470 475 480 

Thr Val Gly Val Ala Ala He Val Leu Gly Ala lie Val He Ala Ala 
485 490 495 

Lys Gly Trp Val Leu Lys Lys Phe lie Asp Val Arg 
500 505 



<210> 179 
<211> 1426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (93) - . (1403) 

<223> RXA02394 

<400> 179 

tgttgatgaa tcagaagaac ctcgagattt ggacgagcta gaggcccaaa gcgctataga 60 

ttctgcaagt tcagcggaag gtaggaacta atatg ttg teg cca gca get gta 113 

Met Leu Ser Pro Ala Ala Val 
1 5 

gca get tta att ctt gtc ate ggc att gtg gtg etc ate ate gca tea 161 
Ala Ala Leu He Leu Val lie Gly He Val Val Leu He lie Ala Ser 
10 15 20 

gtg ccc gtt gec att gec ate ggt ttg cca tea ctt ttt gec gcg atg 209 
Val Pro Val Ala lie Ala He Gly Leu Pro Ser Leu Phe Ala Ala Met 
25 30 35 



gec gtg ctt ggc cca gaa aac gec gcg cag gec gtc gcg cag cgc atg 



257 
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Ala Val Leu Gly Pro Glu Asn Ala Ala Gin Ala Val Ala Gin Arg Met 
40 45 50 55 

ttt acc ggc aca aac tec ttt aca etc ctt gec att ccg ttc ttc gtg 
Phe Thr Gly Thr Asn Ser Phe Thr Leu Leu Ala lie Pro Phe Phe Val 
60 65 70 

ttg gcg ggt ttg ctg atg aac teg ggt ggt att gec acg egg ctt ate 
Leu Ala Gly Leu Leu Met Asn Ser Gly Gly He Ala Thr Arg Leu He 
75 80 85 

gac gee gcg aag gtg ctt gtc ggc cgc atg cct gee tec atg gee aat 
Asp Ala Ala Lys Val Leu Val Gly Arg Met Pro Ala Ser Met Ala Asn 
90 95 100 

acg aat ate gca gca aat ggt etc ttc gga gca gtt tea ggg gca gcg 
Thr Asn He Ala Ala Asn Gly Leu Phe Gly Ala Val Ser Gly Ala Ala 
105 HO 115 

gta gca tea get tct gee gtg gga acc gtc atg aca cca aaa atg aag 
Val Ala Ser Ala Ser Ala Val Gly Thr Val Met Thr Pro Lys Met Lys 
120 125 130 135 

gaa gag ggc tac teg cgc get tac gca gcg gee gtc aac gtg get tea 
Glu Glu Gly Tyr Ser Arg Ala Tyr Ala Ala Ala Val Asn Val Ala Ser 
140 145 150 

gca cct gcg ggc atg ctg ate ccg cca tea aac act ttt att gtg tat 
Ala Pro Ala Gly Met Leu He Pro Pro Ser Asn Thr Phe He Val Tyr 



155 



160 165 



aag cag teg etc gtt gtg ctg tgg agg gcg ctg cct tea ctg etc atg 
Lys Gin Ser Leu Val Val Leu Trp Arg Ala Leu Pro Ser Leu Leu Met 
220 225 230 

ate gtc att gtt gtt gga ggt ate ttg ctg ggc tgg ttc act cca act 
He Val He Val Val Gly Gly He Leu Leu Gly Trp Phe Thr Pro Thr 
235 240 245 

gaa tec get get att get gta gtg tac tgc ctg gtc ttg ggc ttt att 
Glu Ser Ala Ala He Ala Val Val Tyr Cys Leu Val Leu Gly Phe He 
250 255 260 

tac cgc aca ate aag gtg gga gat ctg gca gat att ttg etc aag gca 
Tyr Arg Thr He Lys Val Gly Asp Leu Ala Asp He Leu Leu Lys Ala 
265 270 275 

act cgc acc aca tea att gtc atg ttg etc att gca gtt tct gca gca 
Thr Arg Thr Thr Ser He Val Met Leu Leu He Ala Val Ser Ala Ala 



305 



353 



401 



449 



497 



545 



593 



641 



689 



tec ttg gtg tec teg aca tea att gca gca eta ttt atg gee ggt gtt 

Ser Leu Val Ser Ser Thr Ser He Ala Ala Leu Phe Met Ala Gly Val 

170 175 180 

gga ccc ggt ctg etc tgg att ctg gec tgt gtc ate gtg gga act tgg 

Gly Pro Gly Leu Leu Trp He Leu Ala Cys Val He Val Gly Thr Trp 

185 190 195 

tta gcg cga aag gaa aac tac aag cgc gag cag att cat cca aca ttc 737 

Leu Ala Arg Lys Glu Asn Tyr Lys Arg Glu Gin He His Pro Thr Phe 

200 205 210 215 



785 



833 



929 



977 
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280 285 290 295 

ctg teg tgg gtg atg gec ttt gec aag ate cct cag atg ate tct gat 1025 
Leu Ser Trp Val Met Ala Phe Ala Lys lie Pro Gin Met lie Ser Asp 
300 305 310 

gcg ctt ctt teg gta tec gat tec aag gtt gtc ate ttg ttg ate atg 1073 
Ala Leu Leu Ser Val Ser Asp Ser Lys Val Val He Leu Leu He Met 
315 320 325 

atg ttc ate ctg tta etc ate ggt acc gta atg gac cca aca cca gca 1121 
Met Phe He Leu Leu Leu He Gly Thr Val Met Asp Pro Thr Pro Ala 
330 335 340 

att ttg ate ttc gtc ccg ate ttc ctt cca gtg gtt acc gaa ctt ggt 1169 
He Leu He Phe Val Pro He Phe Leu Pro Val Val Thr Glu Leu Gly 
345 350 355 

gtg gac cca gtc cac ttc ggt gcg atg gtg gta atg aac ctg tec gtg 1217 
Val Asp Pro Val His Phe Gly Ala Met Val Val Met Asn Leu Ser Val 
360 365 370 375 

ggc gtg att acc cca cca gta ggc aac gtg ttg ttc gtt ggt teg caa 1265 
Gly Val He Thr Pro Pro Val Gly Asn Val Leu Phe Val Gly Ser Gin 
380 385 390 

gtg gca ggg ctg cgt gtg gaa act gtg ate aga cga ctg tgg ccg tat 1313 
Val Ala Gly Leu Arg Val Glu Thr Val He Arg Arg Leu Trp Pro Tyr 
395 400 405 

etc att gec att att gtt gcg ctg ttc gtg gtt gtt ttc gta ccg cag 1361 
Leu He Ala He He Val Ala Leu Phe Val Val Val Phe Val Pro Gin 
410 415 420 

ate tct ate tgg ctg ccc aca aca atg gga ttg atg gga ggc 1403 
He Ser He Trp Leu Pro Thr Thr Met Gly Leu Met Gly Gly 
425 430 435 

taaacctcca gccatcagct aag 1426 



Pro Ala Ala Val Ala Ala Leu He Leu Val He Gly He 
5 10 15 



<210> 180 
<211> 437 
<212> PRT 

<213> Corynebacterium glut ami cum 

<400> 180 
Met Leu Ser 
1 

Val Val Leu He He Ala Ser Val 
20 



Pro Val Ala He Ala He Gly Leu 
25 30 



Pro Ser Leu Phe Ala Ala Met Ala Val Leu Gly Pro Glu Asn Ala Ala 

35 40 45 

Gin Ala Val Ala Gin Arg Met Phe Thr Gly Thr Asn Ser Phe Thr Leu 

50 55 60 

Leu Ala He Pro Phe Phe Val Leu Ala Gly Leu Leu Met Asn Ser Gly 

65 70 75 80 
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Gly lie Ala Thr 



Met Pro Ala Ser 
100 

Gly Ala Val Ser 
115 

Val Met Thr Pro 
130 

Ala Ala Val Asn 
145 

Ser Asn Thr Phe 



Ala Leu Phe Met 
180 

Cys Val He Val 
195 

Glu Gin He His 
210 

Ala Leu Pro Ser 
225 

Leu Gly Trp Phe 



Cys Leu Val Leu 
260 

Ala Asp He Leu 
275 

Leu He Ala Val 
290 

He Pro Gin Met 
305 

Val Val He Leu 



Val Met Asp Pro 
340 

Pro Val Val Thr 
355 

Val Val Met Asn 
370 

Val Leu Phe Val 
385 



Arg Leu He Asp 
85 

Met Ala Asn Thr 



Gly Ala Ala Val 
120 

Lys Met Lys Glu 
135 

Val Ala Ser Ala 
150 

He Val Tyr Ser 
165 

Ala Gly Val Gly 



Gly Thr Trp Leu 
200 

Pro Thr Phe Lys 
215 

Leu Leu Met He 
230 

Thr Pro Thr Glu 
245 

Gly Phe He Tyr 



Leu Lys Ala Thr 
280 

Ser Ala Ala Leu 
295 

He Ser Asp Ala 
310 

Leu He Met Met 
325 

Thr Pro Ala He 



Glu Leu Gly Val 
360 

Leu Ser Val Gly 
375 

Gly Ser Gin Val 
390 



Ala Ala Lys Val 
90 

Asn He Ala Ala 
105 

Ala Ser Ala Ser 



Glu Gly Tyr Ser 
140 

Pro Ala Gly Met 
155 

Leu Val Ser Ser 
170 

Pro Gly Leu Leu 
185 

Ala Arg Lys Glu 



Gin Ser Leu Val 
220 

Val He Val Val 
235 

Ser Ala Ala He 
250 

Arg Thr He Lys 
265 

Arg Thr Thr Ser 



Ser Trp Val Met 
300 

Leu Leu Ser Val 
315 

Phe He Leu Leu 
330 

Leu He Phe Val 
345 

Asp Pro Val His 



Val He Thr Pro 
380 

Ala Gly Leu Arg 
395 



Leu Val Gly Arg 
95 

Asn Gly Leu Phe 
110 

Ala Val Gly Thr 
125 

Arg Ala Tyr Ala 



Leu He Pro Pro 
160 

Thr Ser lie Ala 
175 

Trp He Leu Ala 
190 

Asn Tyr Lys Arg 
205 

Val Leu Trp Arg 



Gly Gly He Leu 
240 

Ala Val Val Tyr 

255 

Val Gly Asp Leu 

270 

He Val Met Leu 
285 

Ala Phe Ala Lys 



Ser Asp Ser Lys 
320 

Leu He Gly Thr 
335 

Pro lie Phe Leu 
350 

Phe Gly Ala Met 
365 

Pro Val Gly Asn 



Val Glu Thr Val 
400 
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Ile Arg Arg Leu Trp Pro Tyr Leu 
405 

Val Val Val Phe Val Pro Gin lie 

420 

Gly Leu Met Gly Gly 
435 



lie Ala lie lie Val Ala Leu Phe 
410 415 

Ser lie Trp Leu Pro Thr Thr Met 
425 430 



<210> 181 
<211> 1764 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1741) 
<223> RXA01012 

<400> 181 

gacctcatgg tggctgactg tgctgcctgg ttttgtcatc atcgccgtgg ttatgtctgc 60 

caactaccta agccgcatca ttcagaagga ggcatagaaa atg act act ccc ttg 115 

Met Thr Thr Pro Leu 
1 5 



tta gag ate aac gat ctg gtt gtc tec tat caa act get aaa ggt ttg 
Leu Glu lie Asn Asp Leu Val Val Ser Tyr Gin Thr Ala Lys Gly Leu 
10 15 20 



aac tct ctg aac ccg gtg aaa act ate ggc get tea gtg ggg gag ggc 

Asn Ser Leu Asn Pro Val Lys Thr lie Gly Ala Ser Val Gly Glu Gly 

105 HO 115 

ttg get ate cac aag cgt gga ace gec gee gag cgc aaa aag aag gtc 

Leu Ala He His Lys Arg Gly Thr Ala Ala Glu Arg Lys Lys Lys Val 

120 125 130 

att gag ctt eta gag cgc gtg ggt att gat aac cca gag gtc cgc tat 

He Glu Leu Leu Glu Arg Val Gly He Asp Asn Pro Glu Val Arg Tyr 



163 



307 



gtg cat get gtc aac aat gtc age ctg gag gtg cac cct ggc caa ate 211 
Val His Ala Val Asn Asn Val Ser Leu Glu Val His Pro Gly Gin He 
25 30 35 

acc gcg att gtt ggt gag tec ggt tct ggt aag tec ace acc get cag 259 
Thr Ala He Val Gly Glu Ser Gly Ser Gly Lys Ser Thr Thr Ala Gin 
40 45 50 

gee gtg att ggt ttg ctg get gat aat get gaa gtg gat tct ggt egg 
Ala Val He Gly Leu Leu Ala Asp Asn Ala Glu Val Asp Ser Gly Arg 
55 60 65 

att tct ttc aac ggc cgt tec ctt gtt ggc ttg aac gca cgt gag tgg 355 
He Ser Phe Asn Gly Arg Ser Leu Val Gly Leu Asn Ala Arg Glu Trp 
70 75 80 85 

aaa aac gtt cgc ggt acc aaa att ggt ttg att ccg cag gac ccc aac 403 
Lys Asn Val Arg Gly Thr Lys He Gly Leu He Pro Gin Asp Pro Asn 
90 95 100 



451 



499 



547 
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tcc aag gcc cag cag egg gaa ctg cgc cag caa ate cag ctg gtg tac 
Ser Lys Ala Gin Gin Arg Glu Leu Arg Gin Gin lie Gin Leu Val Tyr 
360 365 370 

caa aac ccg tat tct tec ctg gat cct cgc caa acc att ggc tec ace 
Gin Asn Pro Tyr Ser Ser Leu Asp Pro Arg Gin Thr lie Gly Ser Thr 
375 380 385 



595 



643 



135 140 145 

gac cag tac ccg cat gag ctg tct ggt ggc atg aag cag cgc gcg ttg 
Asp Gin Tyr Pro His Glu Leu Ser Gly Gly Met Lys Gin Arg Ala Leu 
150 155 160 165 

att gcc get gcc att gca ctt gaa cca gag ctg ate att gcc gat gag 
He Ala Ala Ala He Ala Leu Glu Pro Glu Leu He He Ala Asp Glu 
170 175 180 

ccc aca tct gcg ctg gat gtg acc gtg cag aaa att att etc gat ctg 691 
Pro Thr Ser Ala Leu Asp Val Thr Val Gin Lys He He Leu Asp Leu 
185 190 195 

ctg gaa gac atg cag cgt gaa ttg ggc atg ggt att ttg ttc att act 739 
Leu Glu Asp Met Gin Arg Glu Leu Gly Met Gly He Leu Phe He Thr 
200 205 210 

cac gat eta gcc gtg gca ggc gat egg gcg gat cgc ate gtc gtc atg 787 
His Asp Leu Ala Val Ala Gly Asp Arg Ala Asp Arg He Val Val Met 
215 220 225 

caa aaa ggc gag gtg cgc gaa agt ggt tac gcg get teg gtc ttg acc 835 
Gin Lys Gly Glu Val Arg Glu Ser Gly Tyr Ala Ala Ser Val Leu Thr 
230 235 240 245 

gac ccc cag cat gag tat tec aag aag ttg ctt gcc gac gcg ccc tec 883 
Asp Pro Gin His Glu Tyr Ser Lys Lys Leu Leu Ala Asp Ala Pro Ser 
250 255 260 

etc acc ate ggc gag ate ccc acg cga gtt ccg gcc gta gat ccg gag 
Leu Thr He Gly Glu He Pro Thr Arg Val Pro Ala Val Asp Pro Glu 
265 270 275 

gta gcg cag gcc aaa ggc ccg ctt ctg gta gtg gat aaa ttc cgc aag 
Val Ala Gin Ala Lys Gly Pro Leu Leu Val Val Asp Lys Phe Arg Lys 
280 285 290 

gaa cac caa cga ggc aaa gaa gga gca ttt gtt gcc gca aat gat att 
Glu His Gin Arg Gly Lys Glu Gly Ala Phe Val Ala Ala Asn Asp He 
295 300 305 



931 



979 



1027 



tec ttc gaa gta ctg cct ggc acc acg cat gcc ate gtc ggt gaa tec 1075 
Ser Phe Glu Val Leu Pro Gly Thr Thr His Ala He Val Gly Glu Ser 
310 315 320 325 

ggt tct ggt aaa acc acg ctt ggc cgc gcg ate gcg atg ttt aat acg 1123 
Gly Ser Gly Lys Thr Thr Leu Gly Arg Ala He Ala Met Phe Asn Thr 
330 335 340 

ccg acc tct ggt tec att tea gta agt ggc aag gac ate acc aac ctg 1171 
Pro Thr Ser Gly Ser He Ser Val Ser Gly Lys Asp He Thr Asn Leu 
345 350 355 



1219 



1267 
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atc gcg gaa cct ctg cgc aat ttc acc aag gtg age aag cag gaa gec 1315 

lie Ala Glu Pro Leu Arg Asn Phe Thr Lys Val Ser Lys Gin Glu Ala 
390 395 400 405 

gac gaa aag gtg gca cac tac ctg gaa ctg gtg gcg ctt gac ccg get 1363 

Asp Glu Lys Val Ala His Tyr Leu Glu Leu Val Ala Leu Asp Pro Ala 
410 415 420 

ctt gec acc cgt cgc cca cgt gag etc tct ggt ggt cag cgc cag cgc 1411 

Leu Ala Thr Arg Arg Pro Arg Glu Leu Ser Gly Gly Gin Arg Gin Arg 
425 430 435 

gtc gec att get cgt gec atg att ttg gaa cct gaa ttg gtg gtt ttc 1459 

Val Ala lie Ala Arg Ala Met lie Leu Glu Pro Glu Leu Val Val Phe 
440 445 450 

gac gaa gee gta tec gcg ttg gat gtg act gtg cag gca caa ate ctg 1507 

Asp Glu Ala Val Ser Ala Leu Asp Val Thr Val Gin Ala Gin lie Leu 

455 460 465 

cgc ctg etc gac gat ctg caa cga gag eta ggc ttg act tac gtg ttt 1555 

Arg Leu Leu Asp Asp Leu Gin Arg Glu Leu Gly Leu Thr Tyr Val Phe 
470 475 480 485 

att tec cac gac ctg get gtg gtc cgt gaa ate tct gac act gtg tct 1603 

lie Ser His Asp Leu Ala Val Val Arg Glu lie Ser Asp Thr Val Ser 
490 495 500 

gtg atg agt cgc ggc aac cag gtg gaa ctt gga aaa acc gca gaa gta 1651 

Val Met Ser Arg Gly Asn Gin Val Glu Leu Gly Lys Thr Ala Glu Val 
505 510 515 

ttt aac aac ccg caa acc gat ttc act cgc cga etc ate gac gcg ate 1699 

Phe Asn Asn Pro Gin Thr Asp Phe Thr Arg Arg Leu lie Asp Ala lie 
520 525 530 

cca gga teg cgc tat cgt ggt ggc gaa etc aat ctt gga eta 1741 

Pro Gly Ser Arg Tyr Arg Gly Gly Glu Leu Asn Leu Gly Leu 

535 540 545 

taggagcaga tcttaaaaat gtc 1764 



<210> 182 
<211> 547 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 182 

Met Thr Thr Pro Leu Leu Glu lie Asn Asp Leu Val Val Ser Tyr Gin 
15 10 15 

Thr Ala Lys Gly Leu Val His Ala Val Asn Asn Val Ser Leu Glu Val 
20 25 30 

His Pro Gly Gin lie Thr Ala lie Val Gly Glu Ser Gly Ser Gly Lys 
35 40 45 



Ser Thr Thr Ala Gin Ala Val lie Gly Leu Leu Ala Asp Asn Ala Glu 
50 55 60 
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Val Asp Ser Gly 
65 

Asn Ala Arg Glu 



Pro Gin Asp Pro 
100 

Ser Val Gly Glu 
115 

Arg Lys Lys Lys 
130 

Pro Glu Val Arg 
145 

Lys Gin Arg Ala 



lie lie Ala Asp 
180 

lie lie Leu Asp 
195 

lie Leu Phe lie 
210 

Arg lie Val Val 
225 

Ala Ser Val Leu 



Ala Asp Ala Pro 
260 

Ala Val Asp Pro 
275 

Asp Lys Phe Arg 
290 

Ala Ala Asn Asp 
305 

He Val Gly Glu 



Ala Met Phe Asn 
340 

Asp He Thr Asn 
355 

He Gin Leu Val 
370 



Arg He Ser Phe 
70 

Trp Lys Asn Val 
85 

Asn Asn Ser Leu 



Gly Leu Ala He 
120 

Val He Glu Leu 
135 

Tyr Asp Gin Tyr 
150 

Leu He Ala Ala 
165 

Glu Pro Thr Ser 



Leu Leu Glu Asp 
200 

Thr His Asp Leu 
215 

Met Gin Lys Gly 
230 

Thr Asp Pro Gin 
245 

Ser Leu Thr He 



Glu Val Ala Gin 
280 

Lys Glu His Gin 
295 

He Ser Phe Glu 
310 

Ser Gly Ser Gly 
325 

Thr Pro Thr Ser 



Leu Ser Lys Ala 
360 

Tyr Gin Asn Pro 
375 



Asn Gly Arg Ser 
75 

Arg Gly Thr Lys 
90 

Asn Pro Val Lys 

105 

His Lys Arg Gly 



Leu Glu Arg Val 
140 

Pro His Glu Leu 
155 

Ala He Ala Leu 
170 

Ala Leu Asp Val 
185 

Met Gin Arg Glu 



Ala Val Ala Gly 
220 

Glu Val Arg Glu 
235 

His Glu Tyr Ser 
250 

Gly Glu He Pro 
265 

Ala Lys Gly Pro 



Arg Gly Lys Glu 
300 

Val Leu Pro Gly 
315 

Lys Thr Thr Leu 
330 

Gly Ser He Ser 
345 

Gin Gin Arg Glu 



Tyr Ser Ser Leu 
380 



Leu Val Gly Leu 
80 

He Gly Leu He 
95 

Thr He Gly Ala 
110 

Thr Ala Ala Glu 
125 

Gly He Asp Asn 



Ser Gly Gly Met 
160 

Glu Pro Glu Leu 
175 

Thr Val Gin Lys 
190 

Leu Gly Met Gly 
205 

Asp Arg Ala Asp 



Ser Gly Tyr Ala 
240 

Lys Lys Leu Leu 
255 

Thr Arg Val Pro 
270 

Leu Leu Val Val 
285 

Gly Ala Phe Val 



Thr Thr His Ala 
320 

Gly Arg Ala He 
335 

Val Ser Gly Lys 
350 

Leu Arg Gin Gin 
365 

Asp Pro Arg Gin 
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Thr lie Gly Ser Thr lie Ala Glu Pro Leu Arg Asn Phe Thr Lys Val 
385 390 395 400 

Ser Lys Gin Glu Ala Asp Glu Lys Val Ala His Tyr Leu Glu Leu Val 
405 410 415 

Ala Leu Asp Pro Ala Leu Ala Thr Arg Arg Pro Arg Glu Leu Ser Gly 
420 425 430 

Gly Gin Arg Gin Arg Val Ala He Ala Arg Ala Met He Leu Glu Pro 
435 440 445 

Glu Leu Val Val Phe Asp Glu Ala Val Ser Ala Leu Asp Val Thr Val 
450 455 460 

Gin Ala Gin He Leu Arg Leu Leu Asp Asp Leu Gin Arg Glu Leu Gly 
465 470 475 480 

Leu Thr Tyr Val Phe He Ser His Asp Leu Ala Val Val Arg Glu He 
485 490 495 

Ser Asp Thr Val Ser Val Met Ser Arg Gly Asn Gin Val Glu Leu Gly 
500 505 510 

Lys Thr Ala Glu Val Phe Asn Asn Pro Gin Thr Asp Phe Thr Arg Arg 
515 520 525 

Leu He Asp Ala He Pro Gly Ser Arg Tyr Arg Gly Gly Glu Leu Asn 
530 535 540 

Leu Gly Leu 
545 



<210> 183 
<211> 762 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (739) 

<223> RXA02660 

<400> 183 

catttttcag cacacttttt aagatctcat cgaaagcgcg atacccacta tgtccaatct 60 

tttgagactt gtcggccgac ggctcatcgc tttaccgatc atg att att ggc gtc 115 

Met He He Gly Val 
1 5 

acc ctg ctg gtt ttc ate gtc atg tea ttc tct cct gec gac ccg gca 163 
Thr Leu Leu Val Phe He Val Met Ser Phe Ser Pro Ala Asp Pro Ala 
10 15 20 

cga ctt gec eta ggc gaa tea gec tec ccc gaa gca ctt gaa gec tac 211 
Arg Leu Ala Leu Gly Glu Ser Ala Ser Pro Glu Ala Leu Glu Ala Tyr 
25 30 35 



cgt gaa gec aac ggc etc aac gat cca atg atg gtt cgc tat ttc gac 
Arg Glu Ala Asn Gly Leu Asn Asp Pro Met Met Val Arg Tyr Phe Asp 



259 
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40 45 50 

ttc ate etc ggc atg etc aaa ggc gac ttg gga acc tct age ggt ggc 307 
Phe lie Leu Gly Met Leu Lys Gly Asp Leu Gly Thr Ser Ser Gly Gly 
55 60 65 

gta get gtt acc gac att gtt gec cgc get ttc ccc ate acc ctg cag 355 
Val Ala Val Thr Asp lie Val Ala Arg Ala Phe Pro lie Thr Leu Gin 
70 75 80 85 

eta aca ttc tgg gga etc ate ate get gtt gta gtg gcg ttg ate etc 403 
Leu Thr Phe Trp Gly Leu lie lie Ala Val Val Val Ala Leu He Leu 
90 95 100 

ggt gtc ate gee get eta tac cga gac cgc tgg cct gac cag ttg att 451 
Gly Val He Ala Ala Leu Tyr Arg Asp Arg Trp Pro Asp Gin Leu He 
105 110 115 

cgc gtg gtc tec att gcg get ctt get act cct tea ttc tgg ttg get 499 
Arg Val Val Ser He Ala Ala Leu Ala Thr Pro Ser Phe Trp Leu Ala 
120 125 130 

ate ttg ctg ate cag tgg ttg ggt act ate cct gga gee tgg ggt ttc 547 
He Leu Leu He Gin Trp Leu Gly Thr He Pro Gly Ala Trp Gly Phe 
135 140 145 

ttc cca gca ctt gtc acc egg tgg gtc cca ttc age gaa gat ccc gee 595 
Phe Pro Ala Leu Val Thr Arg Trp Val Pro Phe Ser Glu Asp Pro Ala 
150 155 160 165 

acc tac ttc aac aac ate gca ctt cag cga ttg cgt tgg cag tec ccg 643 
Thr Tyr Phe Asn Asn He Ala Leu Gin Arg Leu Arg Trp Gin Ser Pro 
170 175 180 

ttg cag gtt ctt tgg ccc gcg ttg ttc gta cct cca tgg tgg aag aac 691 
Leu Gin Val Leu Trp Pro Ala Leu Phe Val Pro Pro Trp Trp Lys Asn 
185 190 195 

tgg aca agg act acg tec gca cag caa teg gtg cag gat ccc caa aac 739 
Trp Thr Arg Thr Thr Ser Ala Gin Gin Ser Val Gin Asp Pro Gin Asn 
200 205 210 

tgaagttgtt gcccgcaatg ttc 762 



<210> 184 
<211> 213 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Met He He Gly Val Thr Leu Leu Val Phe He Val Met Ser Phe Ser 
15 10 15 

Pro Ala Asp Pro Ala Arg Leu Ala Leu Gly Glu Ser Ala Ser Pro Glu 
20 25 30 

Ala Leu Glu Ala Tyr Arg Glu Ala Asn Gly Leu Asn Asp Pro Met Met 
35 40 45 



Val Arg Tyr Phe Asp Phe He Leu Gly Met Leu Lys Gly Asp Leu Gly 
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50 55 60 

Thr Ser Ser Gly Gly Val Ala Val Thr Asp lie Val Ala Arg Ala Phe 
65 70 75 80 

Pro He Thr Leu Gin Leu Thr Phe Trp Gly Leu He He Ala Val Val 
35 90 95 

Val Ala Leu He Leu Gly Val He Ala Ala Leu Tyr Arg Asp Arg Trp 
100 105 110 

Pro Asp Gin Leu lie Arg Val Val Ser He Ala Ala Leu Ala Thr Pro 
115 120 125 

Ser Phe Trp Leu Ala He Leu Leu He Gin Trp Leu Gly Thr He Pro 
130 135 140 

Gly Ala Trp Gly Phe Phe Pro Ala Leu Val Thr Arg Trp Val Pro Phe 
145 150 155 160 

Ser Glu Asp Pro Ala Thr Tyr Phe Asn Asn He Ala Leu Gin Arg Leu 
165 170 175 

Arg Trp Gin Ser Pro Leu Gin Val Leu Trp Pro Ala Leu Phe Val Pro 
180 185 190 

Pro Trp Trp Lys Asn Trp Thr Arg Thr Thr Ser Ala Gin Gin Ser Val 
195 200 205 

Gin Asp Pro Gin Asn 

210 



<210> 185 
<211> 342 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (319) 

<223> RXA02661 

<400> 185 

tggacaagga ctacgtccgc acagcaatcg gtgcaggatc cccaaaactg aagttgttgc 60 

ccgcaatgtt ctgcgcaatg cgctgatcac cccaatcacc gtg att ggt ctt cgc 115 

Val He Gly Leu Arg 
1 5 

gtt ggt tec etc atg ggt ggt gcg gtg ate att gag ate ate ttc aac 163 
Val Gly Ser Leu Met Gly Gly Ala Val He He Glu He He Phe Asn 
10 15 20 

ate caa gca atg gga cag etc ate eta gac ggt gtg acc cga aat gac 211 
He Gin Ala Met Gly Gin Leu He Leu Asp Gly Val Thr Arg Asn Asp 
25 30 35 



gtc tac etc gtc caa ggt gtc acc etc acc gtt gec ate gec ttc ate 259 
Val Tyr Leu Val Gin Gly Val Thr Leu Thr Val Ala He Ala Phe He 
40 45 50 
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atc gtc aat ate gee gtg gac ctg etc tac gtc ctg gtc aat cca cgt 307 
lie Val Asn lie Ala Val Asp Leu Leu Tyr Val Leu Val Asn Pro Arg 
55 60 65 

att agg age ate tagatgegee gtaaactaac cac 342 
lie Arg Ser lie 
70 



<210> 186 
<211> 73 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Val lie Gly Leu Arg Val Gly Ser Leu Met Gly Gly Ala Val lie He 
15 10 15 

Glu He He Phe Asn He Gin Ala Met Gly Gin Leu He Leu Asp Gly 
20 25 30 

Val Thr Arg Asn Asp Val Tyr Leu Val Gin Gly Val Thr Leu Thr Val 
35 40 45 

Ala He Ala Phe He He Val Asn He Ala Val Asp Leu Leu Tyr Val 
50 55 60 

Leu Val Asn Pro Arg He Arg Ser He 
65 70 



<210> 187 
<211> 1089 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1066) 
<223> RXA02034 

<400> 187 

tcgtggtgat gtcaccagag atcaccggca ttgatcccaa cgtggtgtcc ggggcgttgg 60 

aattgtcgtt gattggtegg aaagaatccg gggtagegea gtg agt aaa aca ate 115 

Val Ser Lys Thr He 
1 5 

get tgg act gtg ctg egg tac acc ctg act ttt gtg ate gec age ate 163 
Ala Trp Thr Val Leu Arg Tyr Thr Leu Thr Phe Val He Ala Ser He 
10 15 20 

ate att ttt gtg ctg att cga gtc ate ccc ggt gac ccc gec get gtt 211 
He He Phe Val Leu He Arg Val He Pro Gly Asp Pro Ala Ala Val 
25 30 35 



gec ctg gga att acc gcg aca cca gaa gca ate get gcg ttg caa tea 259 
Ala Leu Gly He Thr Ala Thr Pro Glu Ala He Ala Ala Leu Gin Ser 
40 45 50 
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caa tta ggt act gat caa ccg ctt ttc caa cag tac ttt tec tgg ata 307 
Gin Leu Gly Thr Asp Gin Pro Leu Phe Gin Gin Tyr Phe Ser Trp lie 
55 60 65 

ggt gga atg etc act ggc gat ttc ggc acc teg ctg age tct ggc caa 355 
Gly Gly Met Leu Thr Gly Asp Phe Gly Thr Ser Leu Ser Ser Gly Gin 
70 75 80 85 

gac ctt tec ccc ate att ttt gac cgc tta caa gtg age etc att ttg 403 
Asp Leu Ser Pro lie He Phe Asp Arg Leu Gin Val Ser Leu He Leu 
90 95 100 

gtg gga tgc tec att gtg ttg teg ttg etc att gec att cca ctt ggt 451 
Val Gly Cys Ser He Val Leu Ser Leu Leu He Ala He Pro Leu Gly 
105 110 115 

gtg ctt teg gee egg cgc ggt ggc gtg ate att tec ggc ate age cag 499 
Val Leu Ser Ala Arg Arg Gly Gly Val He lie Ser Gly He Ser Gin 
120 125 130 

att ggc att gcg ate cct agt ttc etc gec ggt att ttg ttg gtc get 547 
lie Gly He Ala He Pro Ser Phe Leu Ala Gly He Leu Leu Val Ala 
135 140 145 

gtc ttc gec gtt ggt ttg ggg tgg ctg ccc gec aat ggc tgg att ccg 595 
Val Phe Ala Val Gly Leu Gly Trp Leu Pro Ala Asn Gly Trp He Pro 
150 155 160 165 

ccg teg gaa aac ttt gga ggt ttc tta gec agg ctg ate etc ccg gtt 643 
Pro Ser Glu Asn Phe Gly Gly Phe Leu Ala Arg Leu He Leu Pro Val 
170 175 180 

ctg get ctt act get gtt caa gca gca att ttg acc cgc tat gtc cgc 691 
Leu Ala Leu Thr Ala Val Gin Ala Ala He Leu Thr Arg Tyr Val Arg 
185 190 195 

tct gca gta atg gat gta atg ggg caa gat ttc atg cgc acc gcg agg 739 
Ser Ala Val Met Asp Val Met Gly Gin Asp Phe Met Arg Thr Ala Arg 
200 205 210 

teg aaa ggt atg age ttc aac cgc gcg ttg ate ate cac ggt ctt egg 787 
Ser Lys Gly Met Ser Phe Asn Arg Ala Leu He lie His Gly Leu Arg 
215 220 225 

aat get get ctt cct gtc ctt acc gtc act ggt ttg cag eta aca acc 835 
Asn Ala Ala Leu Pro Val Leu Thr Val Thr Gly Leu Gin Leu Thr Thr 
230 235 240 245 

ttg gtt ate ggc gee gtg gtg att gaa caa gtc ttt gtc ate ccc gga 883 
Leu Val He Gly Ala Val Val He Glu Gin Val Phe Val lie Pro Gly 
250 255 260 

ate ggt teg atg ctg ctg gag tec gtg tec aac cgt gat etc ate get 931 
lie Gly Ser Met Leu Leu Glu Ser Val Ser Asn Arg Asp Leu He Ala 
265 270 275 

gtg caa tct att gtc atg ctg ctg gtg gcg ttc acg ttg ctg gtt aat 979 
Val Gin Ser He Val Met Leu Leu Val Ala Phe Thr Leu Leu Val Asn 
280 285 290 



ttg gtg gtt gat ctg ctg tat cag gtg gtt gat cca aga gtc ggt get 



1027 
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Leu Val Val Asp Leu Leu Tyr Gin Val Val Asp Pro Arg Val Gly Ala 

295 300 305 

gtt ggg gtt get age act aag gtt cca ggg age gtg get taagtgacaa 1076 

Val Gly Val Ala Ser Thr Lys Val Pro Gly Ser Val Ala 

310 315 320 

cgatcaaaaa cat 1089 



<210> 188 
<211> 322 
<212> PRT 

<213> Ccrynebacterium glutamicum 
<400> 188 

Val Ser Lys Thr He Ala Trp Thr Val Leu Arg Tyr Thr Leu Thr Phe 
15 10 15 

Val He Ala Ser He He He Phe Val Leu He Arg Val He Pro Gly 
20 25 30 

Asp Pro Ala Ala Val Ala Leu Gly He Thr Ala Thr Pro Glu Ala He 
35 40 45 

Ala Ala Leu Gin Ser Gin Leu Gly Thr Asp Gin Pro Leu Phe Gin Gin 
50 55 60 

Tyr Phe Ser Trp He Gly Gly Met Leu Thr Gly Asp Phe Gly Thr Ser 
65 70 75 80 

Leu Ser Ser Gly Gin Asp Leu Ser Pro He He Phe Asp Arg Leu Gin 
85 90 95 

Val Ser Leu He Leu Val Gly Cys Ser He Val Leu Ser Leu Leu He 
100 105 HO 

Ala He Pro Leu Gly Val Leu Ser Ala Arg Arg Gly Gly Val He He 
115 120 125 

Ser Gly He Ser Gin He Gly He Ala He Pro Ser Phe Leu Ala Gly 
130 135 140 

He Leu Leu Val Ala Val Phe Ala Val Gly Leu Gly Trp Leu Pro Ala 
145 150 155 160 

Asn Gly Trp He Pro Pro Ser Glu Asn Phe Gly Gly Phe Leu Ala Arg 
165 170 175 

Leu He Leu Pro Val Leu Ala Leu Thr Ala Val Gin Ala Ala He Leu 
180 185 190 

Thr Arg Tyr Val Arg Ser Ala Val Met Asp Val Met Gly Gin Asp Phe 
195 200 205 

Met Arg Thr Ala Arg Ser Lys Gly Met Ser Phe Asn Arg Ala Leu He 
210 215 220 



He His Gly Leu Arg Asn Ala Ala Leu Pro Val Leu Thr Val Thr Gly 
225 230 235 240 
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Leu Gin Leu Thr Thr Leu Val He Gly Ala Val Val He Glu Gin Val 
245 250 255 

Phe Val He Pro Gly He Gly Ser Met Leu Leu Glu Ser Val Ser Asn 
260 265 270 

Arg Asp Leu He Ala Val Gin Ser He Val Met Leu Leu Val Ala Phe 
275 280 285 

Thr Leu Leu Val Asn Leu Val Val Asp Leu Leu Tyr Gin Val Val Asp 
290 295 300 

Pro Arg Val Gly Ala Val Gly Val Ala Ser Thr Lys Val Pro Gly Ser 
305 310 315 320 



Val Ala 



<210> 189 
<211> 818 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (795) 
<223> RXA01013 

<400> 189 

ttg ggc aat cct tgg acg agg cct get get gtt att tec ate gtg gta 48 

Leu Gly Asn Pro Trp Thr Arg Pro Ala Ala Val He Ser He Val Val 

15 10 15 

etc gec gtt gcg gtg ctg atg gca ctt gtt cct gga ctg ttt acc tec 96 
Leu Ala Val Ala Val Leu Met Ala Leu Val Pro Gly Leu Phe Thr Ser 
20 25 30 

cag gat ccg ttc act ggc gat gat gtg gcg ctg ctt ggg cca agt ggc 144 
Gin Asp Pro Phe Thr Gly Asp Asp Val Ala Leu Leu Gly Pro Ser Gly 
35 40 45 

acc cac tgg ttt ggt acc gat tec gtg gga cgc gat etc tac agt cgt 192 
Thr His Trp Phe Gly Thr Asp Ser Val Gly Arg Asp Leu Tyr Ser Arg 
50 55 60 

gtt gtt tac ggc gcg agg gaa acc ctg etc ggt gca ctg ate gca gtg 240 
Val Val Tyr Gly Ala Arg Glu Thr Leu Leu Gly Ala Leu He Ala Val 
65 70 75 80 

ctg gtt ggt ctg ate gtg gga acc ctg ate gga ctg etc gca ggt gca 288 
Leu Val Gly Leu He Val Gly Thr Leu He Gly Leu Leu Ala Gly Ala 
85 90 95 

cag cgc ggt tgg gtt gac act gta tta atg cgt ttc gtg gat gtg ctg 336 
Gin Arg Gly Trp Val Asp Thr Val Leu Met Arg Phe Val Asp Val Leu 
100 105 110 



ttg tec ate ccg gca ctg ctg etc age ttg act gtc att ate ctt ttg 384 
Leu Ser lie Pro Ala Leu Leu Leu Ser Leu Thr Val He He Leu Leu 
115 120 125 
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gga ttc ggc acc atg aac gca gcg ate gca gtc ggt att acc tct gtt 432 
Gly Phe Gly Thr Met Asn Ala Ala lie Ala Val Gly He Thr Ser Val 
130 135 140 

gec acc ttc gcg cgt ctg gcg cgt tec cag gtg atg act gtt gca ggt 480 
Ala Thr Phe Ala Arg Leu Ala Arg Ser Gin Val Met Thr Val Ala Gly 
145 150 155 160 

tec gat ttc gtg gaa get gca tac ggt tec ggt ggc acc cag gcg cag 528 
Ser Asp Phe Val Glu Ala Ala Tyr Gly Ser Gly Gly Thr Gin Ala Gin 
165 170 175 

gtg ttg ttc cgc cac att ctg cct aac tct ctg acc cca gtg ttt get 576 
Val Leu Phe Arg His He Leu Pro Asn Ser Leu Thr Pro Val Phe Ala 
180 185 190 

ctt gca gca ctg cag ttc ggt tec gcg att ttg cag ctg tec gtg ttg 624 
Leu Ala Ala Leu Gin Phe Gly Ser Ala He Leu Gin Leu Ser Val Leu 
195 200 205 

ggc ttc ttg ggc tac ggc get ccg gca cca aca cca gag tgg ggt ctg 672 
Gly Phe Leu Gly Tyr Gly Ala Pro Ala Pro Thr Pro Glu Trp Gly Leu 
210 215 220 

ctg ate tct gat gee cgc gac tac atg gcg acc tea tgg tgg ctg act 720 
Leu He Ser Asp Ala Arg Asp Tyr Met Ala Thr Ser Trp Trp Leu Thr 
225 230 235 240 

gtg ctg cct ggt ttt gtc ate ate gee gtg gtt atg tct gec aac tac 768 
Val Leu Pro Gly Phe Val He He Ala Val Val Met Ser Ala Asn Tyr 
245 250 255 

eta age cgc ate att cag aag gag gca tagaaaatga ctactccctt 815 
Leu Ser Arg He He Gin Lys Glu Ala 
260 265 

gtt 818 



<210> 190 
<211> 265 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Leu Gly Asn Pro Trp Thr Arg Pro Ala Ala Val He Ser He Val Val 
15 10 15 

Leu Ala Val Ala Val Leu Met Ala Leu Val Pro Gly Leu Phe Thr Ser 
20 25 30 

Gin Asp Pro Phe Thr Gly Asp Asp Val Ala Leu Leu Gly Pro Ser Gly 
35 40 45 

Thr His Trp Phe Gly Thr Asp Ser Val Gly Arg Asp Leu Tyr Ser Arg 
50 55 60 



Val Val Tyr Gly Ala Arg Glu Thr Leu Leu Gly Ala Leu He Ala Val 
65 70 75 80 
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Leu Val Gly Leu He Val Gly Thr Leu He Gly Leu Leu Ala Gly Ala 
85 90 95 

Gin Arg Gly Trp Val Asp Thr Val Leu Met Arg Phe Val Asp Val Leu 
100 105 HO 

Leu Ser He Pro Ala Leu Leu Leu Ser Leu Thr Val He He Leu Leu 
115 120 125 

Gly Phe Gly Thr Met Asn Ala Ala He Ala Val Gly He Thr Ser Val 
130 135 140 

Ala Thr Phe Ala Arg Leu Ala Arg Ser Gin Val Met Thr Val Ala Gly 
145 150 155 160 

Ser Asp Phe Val Glu Ala Ala Tyr Gly Ser Gly Gly Thr Gin Ala Gin 
165 170 175 

Val Leu Phe Arg His He Leu Pro Asn Ser Leu Thr Pro Val Phe Ala 
180 185 190 

Leu Ala Ala Leu Gin Phe Gly Ser Ala He Leu Gin Leu Ser Val Leu 
195 200 205 

Gly Phe Leu Gly Tyr Gly Ala Pro Ala Pro Thr Pro Glu Trp Gly Leu 
210 215 220 

Leu He Ser Asp Ala Arg Asp Tyr Met Ala Thr Ser Trp Trp Leu Thr 
225 230 235 240 

Val Leu Pro Gly Phe Val He He Ala Val Val Met Ser Ala Asn Tyr 
245 250 255 

Leu Ser Arg He He Gin Lys Glu Ala 
260 265 



<210> 191 
<211> 933 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (910) 

<223> RXN02933 

<400> 191 

tgatctgctg tatcaggtgg ttgatccaag agtcggtgct gttggggttg ctagcactaa 60 

ggttccaggg agcgtggctt aagtgacaac gatcaaaaac atg ccc ctt tea ggg 115 

Met Pro Leu Ser Gly 

1 5 

aaa ate ggc ggc ttc ate gtt gec gtt gta ttt gtt ctt get gcg ctg 163 

Lys He Gly Gly Phe He Val Ala Val Val Phe Val Leu Ala Ala Leu 

10 15 20 



tct ttc att tgg act ccg ttt gat cca gtt caa get ttc cca cag gag 
Ser Phe He Trp Thr Pro Phe Asp Pro Val Gin Ala Phe Pro Gin Glu 
25 30 35 



211 
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cgc ctt gag gga agt tct ttg agg cac ctg ttg gga acg gat cgt tat 259 
Arg Leu Glu Gly Ser Ser Leu Arg His Leu Leu Gly Thr Asp Arg Tyr 
40 45 50 

ggt cgc gat gtt tta tec cag ate atg gtt ggt tec cgc gtc acg ttg 
Gly Arg Asp Val Leu Ser Gin lie Met Val Gly Ser Arg Val Thr Leu 
55 60 65 

ttg gtg ggc ate att gcg gtg gcg ate gca gca tta ate ggc acg cca 
Leu Val Gly lie lie Ala Val Ala He Ala Ala Leu He Gly Thr Pro 
70 75 80 85 

ctg ggt att get gcg gga atg cgc cgt ggc atg gtg gaa acc ttt gtc 
Leu Gly He Ala Ala Gly Met Arg Arg Gly Met Val Glu Thr Phe Val 
90 95 100 

atg cgt ggt gee gat tta atg ttg gcg ttc cca gca ctg ttg ttg gcg 
Met Arg Gly Ala Asp Leu Met Leu Ala Phe Pro Ala Leu Leu Leu Ala 
105 110 115 

att att tec ggc gee gtt ttc ggc gee tec acg tgg tec gcg atg gtc 
He He Ser Gly Ala Val Phe Gly Ala Ser Thr Trp Ser Ala Met Val 
120 125 130 

gcg ate ggc ate gca ggc ate cct agt ttt gee cgc gtg get cgt gca 
Ala He Gly He Ala Gly He Pro Ser Phe Ala Arg Val Ala Arg Ala 
135 140 145 

ggc aca ttg cag gtg acc agt cag gat ttc ate gca get get egg eta 
Gly Thr Leu Gin Val Thr Ser Gin Asp Phe lie Ala Ala Ala Arg Leu 
150 155 160 165 

tea aaa gta agt tec gee egg ate gcg ctt cgc cat att ttg ccc aac 
Ser Lys Val Ser Ser Ala Arg He Ala Leu Arg His He Leu Pro Asn 
170 175 180 

ate acc age atg ttg ate gtt cag gca tea gta get ttt gee ctg gcg 
He Thr Ser Met Leu He Val Gin Ala Ser Val Ala Phe Ala Leu Ala 
185 190 195 

ate ctg gcg gaa gee gca ttg agt ttc etc ggt ttg ggc acc act ccc 739 
He Leu Ala Glu Ala Ala Leu Ser Phe Leu Gly Leu Gly Thr Thr Pro 
200 205 210 



ccg gat ccc age tgg ggt cgc atg ttg caa acc get caa gca tec ate 
Pro Asp Pro Ser Trp Gly Arg Met Leu Gin Thr Ala Gin Ala Ser He 
215 220 225 

ggc gtc acc ccc atg ttg gcg gtg tgg ccc ggt get gcg ate get ttg 
Gly Val Thr Pro Met Leu Ala Val Trp Pro Gly Ala Ala He Ala Leu 
230 235 240 245 

acg gtc ctt ggt ttt aat ctt ttc ggt gat ggt tta cgc gat gee ate 
Thr Val Leu Gly Phe Asn Leu Phe Gly Asp Gly Leu Arg Asp Ala He 
250 255 260 

gat cca aag egg gag gtc ggc cgt get taaagtttct gatttaaegg 
Asp Pro Lys Arg Glu Val Gly Arg Ala 
265 270 



307 



355 



403 



451 



499 



547 



595 



643 



691 



787 



835 



883 



930 
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ttg 933 



<210> 192 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Met Pro Leu Ser Gly Lys lie Gly Gly Phe lie Val Ala Val Val Phe 
15 10 15 

Val Leu Ala Ala Leu Ser Phe lie Trp Thr Pro Phe Asp Pro Val Gin 
20 25 30 

Ala Phe Pro Gin Glu Arg Leu Glu Gly Ser Ser Leu Arg His Leu Leu 
35 40 45 

Gly Thr Asp Arg Tyr Gly Arg Asp Val Leu Ser Gin lie Met Val Gly 
50 55 60 

Ser Arg Val Thr Leu Leu Val Gly lie lie Ala Val Ala lie Ala Ala 
65 70 75 80 

Leu lie Gly Thr Pro Leu Gly lie Ala Ala Gly Met Arg Arg Gly Met 
85 90 95 

Val Glu Thr Phe Val Met Arg Gly Ala Asp Leu Met Leu Ala Phe Pro 
100 105 110 

Ala Leu Leu Leu Ala lie lie Ser Gly Ala Val Phe Gly Ala Ser Thr 
115 120 125 

Trp Ser Ala Met Val Ala lie Gly lie Ala Gly lie Pro Ser Phe Ala 
130 135 140 

Arg Val Ala Arg Ala Gly Thr Leu Gin Val Thr Ser Gin Asp Phe lie 
145 150 155 160 

Ala Ala Ala Arg Leu Ser Lys Val Ser Ser Ala Arg lie Ala Leu Arg 
165 170 175 

His lie Leu Pro Asn lie Thr Ser Met Leu lie Val Gin Ala Ser Val 
180 185 190 

Ala Phe Ala Leu Ala lie Leu Ala Glu Ala Ala Leu Ser Phe Leu Gly 
195 200 205 

Leu Gly Thr Thr Pro Pro Asp Pro Ser Trp Gly Arg Met Leu Gin Thr 
210 215 220 

Ala Gin Ala Ser lie Gly Val Thr Pro Met Leu Ala Val Trp Pro Gly 
225 230 235 240 

Ala Ala lie Ala Leu Thr Val Leu Gly Phe Asn Leu Phe Gly Asp Gly 
245 250 255 

Leu Arg Asp Ala lie Asp Pro Lys Arg Glu Val Gly Arg Ala 
260 265 270 
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<210> 193 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (889) 

<223> FRXA02033 

<400> 193 

tgatctgctg tatcaggtgg ttgatccaag agtcggtgct gttggggttg ctagcactaa 60 

ggttccaggg agcgtggctt aagtgacaac gatcaaaaac atg ccc ctt tea ggg 115 

Met Pro Leu Ser Gly 
1 5 

aaa ate ggc ggc ttc ate gtt gec gtt gta ttt gtt ctt get gcg ctg 163 
Lys lie Gly Gly Phe lie Val Ala Val Val Phe Val Leu Ala Ala Leu 
10 15 20 

tct ttc att tgg act ccg ttt gat cca gtt caa get ttc cca cag gag 211 
Ser Phe lie Trp Thr Pro Phe Asp Pro Val Gin Ala Phe Pro Gin Glu 
25 30 35 

cgc ctt gag gga agt tct ttg agg cac ctg ttg gga acg gat cgt tat 259 
Arg Leu Glu Gly Ser Ser Leu Arg His Leu Leu Gly Thr Asp Arg Tyr 
40 45 50 

ggt cgc gat gtt tta tec cag ate atg gtt ggt tec cgc gtc acg ttg 307 
Gly Arg Asp Val Leu Ser Gin lie Met Val Gly Ser Arg Val Thr Leu 
55 60 65 

ttg gtg ggc ate att gcg gtg gcg ate gca gca tta ate ggc acg cca 355 
Leu Val Gly lie lie Ala Val Ala lie Ala Ala Leu lie Gly Thr Pro 
70 75 80 85 

ctg ggt att get gcg gga atg cgc cgt ggc atg gtg gaa acc ttt gtc 403 
Leu Gly lie Ala Ala Gly Met Arg Arg Gly Met Val Glu Thr Phe Val 
90 95 100 

atg cgt ggt gee gat tta atg ttg gcg ttc cca gca ctg ttg ttg gcg 451 
Met Arg Gly Ala Asp Leu Met Leu Ala Phe Pro Ala Leu Leu Leu Ala 
105 110 115 

att att tec ggc gee gtt ttc ggc gee tec acg tgg tec gcg atg gtc 499 
lie lie Ser Gly Ala Val Phe Gly Ala Ser Thr Trp Ser Ala Met Val 
120 125 130 



gcg ate ggc ate gca ggc ate cct agt ttt gec cgc gtg get cgt gca 
Ala lie Gly lie Ala Gly lie Pro Ser Phe Ala Arg Val Ala Arg Ala 
135 140 145 



547 



ggc aca ttg cag gtg acc agt cag gat ttc ate gca get get egg eta 595 
Gly Thr Leu Gin Val Thr Ser Gin Asp Phe lie Ala Ala Ala Arg Leu 
150 155 160 165 

tea aaa gta agt tec gee egg ate gcg ctt cgc cat att ttg ccc aac 643 
Ser Lys Val Ser Ser Ala Arg lie Ala Leu Arg His lie Leu Pro Asn 
170 175 180 
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ate acc age atg ttg ate gtt cag gca tea gta get ttt gee ctg gcg 691 
lie Thr Ser Met Leu lie Val Gin Ala Ser Val Ala Phe Ala Leu Ala 
185 190 195 

ate ctg gcg gaa gee gca ttg agt ttc etc ggt ttg ggc acc act ccc 739 
lie Leu Ala Glu Ala Ala Leu Ser Phe Leu Gly Leu Gly Thr Thr Pro 
200 205 210 

ccg gat ccc age tgg ggt cgc atg ttg caa acc get caa gca tec ate 787 
Pro Asp Pro Ser Trp Gly Arg Met Leu Gin Thr Ala Gin Ala Ser lie 
215 220 225 

ggc gtc acc ccc atg ttg gcg gtg tgg ccc ggt get gcg ate get ttg 835 
Gly Val Thr Pro Met Leu Ala Val Trp Pro Gly Ala Ala lie Ala Leu 
230 235 240 245 

acg gtc ctt ggt ttt aat ctt ttc ggt gat ggt tta cgc gat gec ate 883 
Thr Val Leu Gly Phe Asn Leu Phe Gly Asp Gly Leu Arg Asp Ala lie 
250 255 260 

gat cca tagtattata t 900 
Asp Pro 



<210> 194 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Pro Leu Ser Gly Lys lie Gly Gly Phe lie Val Ala Val Val Phe 
15 10 15 

Val Leu Ala Ala Leu Ser Phe lie Trp Thr Pro Phe Asp Pro Val Gin 
20 25 30 

Ala Phe Pro Gin Glu Arg Leu Glu Gly Ser Ser Leu Arg His Leu Leu 
35 40 45 

Gly Thr Asp Arg Tyr Gly Arg Asp Val Leu Ser Gin lie Met Val Gly 
50 55 60 

Ser Arg Val Thr Leu Leu Val Gly lie lie Ala Val Ala lie Ala Ala 
65 70 75 80 

Leu lie Gly Thr Pro Leu Gly lie Ala Ala Gly Met Arg Arg Gly Met 
85 90 95 

Val Glu Thr Phe Val Met Arg Gly Ala Asp Leu Met Leu Ala Phe Pro 
100 105 110 

Ala Leu Leu Leu Ala lie lie Ser Gly Ala Val Phe Gly Ala Ser Thr 
115 120 125 

Trp Ser Ala Met Val Ala He Gly He Ala Gly He Pro Ser Phe Ala 
130 135 140 



Arg Val Ala Arg Ala Gly Thr Leu Gin Val Thr Ser Gin Asp Phe He 
145 150 155 160 
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Ala Ala Ala Arg Leu Ser Lys Val Ser Ser Ala Arg lie Ala Leu Arg 
165 170 175 

His lie Leu Pro Asn lie Thr Ser Met Leu lie Val Gin Ala Ser Val 
180 185 190 

Ala Phe Ala Leu Ala lie Leu Ala Glu Ala Ala Leu Ser Phe Leu Gly 
195 200 205 

Leu Gly Thr Thr Pro Pro Asp Pro Ser Trp Gly Arg Met Leu Gin Thr 
210 215 220 

Ala Gin Ala Ser lie Gly Val Thr Pro Met Leu Ala Val Trp Pro Gly 
225 230 235 240 

Ala Ala lie Ala Leu Thr Val Leu Gly Phe Asn Leu Phe Gly Asp Gly 
245 250 255 

Leu Arg Asp Ala lie Asp Pro 
260 



<210> 195 

<211> 958 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> RXA01006 

<400> 195 

gccttacgtg aagggcttta gccccgaagt gatcggccgc cccagcttct atgagaccta 60 

cattgaccat tccagcgacc attccagtga ggaggactaa atg act ace teg cag 115 

Met Thr Thr Ser Gin 
1 5 

att ctg cgc cgc ate ggc caa gec gtc ttg gtc ttg ttg gtc ace ttt 163 
lie Leu Arg Arg lie Gly Gin Ala Val Leu Val Leu Leu Val Thr Phe 
10 15 20 

acc ttg gcg ttc ate atg ctt tec gec etc cct ggc gat get gtg tec 211 
Thr Leu Ala Phe lie Met Leu Ser Ala Leu Pro Gly Asp Ala Val Ser 
25 30 35 

gec cgc tat tec age cct gat ttg ggt ctg tea cct gag cag ate gca 259 
Ala Arg Tyr Ser Ser Pro Asp Leu Gly Leu Ser Pro Glu Gin lie Ala 
40 45 50 

cag ate cgt gaa tec tat ggt gec gat gaa tec ctg ate get cag tac 307 
Gin lie Arg Glu Ser Tyr Gly Ala Asp Glu Ser Leu lie Ala Gin Tyr 
55 60 65 

ttc tec acc ttg ggt ggc ttc ctt gta ggt aac ttc ggt tac tec gta 355 
Phe Ser Thr Leu Gly Gly Phe Leu Val Gly Asn Phe Gly Tyr Ser Val 
70 75 80 85 



caa acc gga act gee gtg gca acc cag ctg gca gaa gec eta cca ggc 
Gin Thr Gly Thr Ala Val Ala Thr Gin Leu Ala Glu Ala Leu Pro Gly 



403 
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90 95 100 

acc ttg acc ttg get att ttg gca ttc ttg etc gca gec att ttg gca 
Thr Leu Thr Leu Ala lie Leu Ala Phe Leu Leu Ala Ala lie Leu Ala 
105 110 115 

ctg gtt att tec att ctt gec acc atg gat cgc ttt gca tgg ate aag 
Leu Val He Ser He Leu Ala Thr Met Asp Arg Phe Ala Trp He Lys 
120 125 130 

ggc ate ttc cag get ctg cct cca ttc ttt gtg tec ctt cca agt ttc 
Gly He Phe Gin Ala Leu Pro Pro Phe Phe Val Ser Leu Pro Ser Phe 
135 140 145 

tgg ttg ggc ate ate ttg ate cag ate gtg tec ttc cgc ctt ggt tgg 
Trp Leu Gly He He Leu He Gin He Val Ser Phe Arg Leu Gly Trp 
150 155 160 165 

gtc ccc gtt att ggg acc acc ccg gca caa gga ctg ate ctg ccg acc 
Val Pro Val He Gly Thr Thr Pro Ala Gin Gly Leu He Leu Pro Thr 
170 175 180 

ate acc ttg tec ate cca att acc get ccg ctt gca cag gtg etc ate 
He Thr Leu Ser He Pro He Thr Ala Pro Leu Ala Gin Val Leu He 
185 190 195 

cgc teg att gaa gag gtc aag gca caa ccg ttc ate gcg get gtt cgt 
Arg Ser He Glu Glu Val Lys Ala Gin Pro Phe He Ala Ala Val Arg 
200 205 210 



aac gec ctt ttg cca acc ctg acg att gec ggc ate ttg ttt ggt gaa 
Asn Ala Leu Leu Pro Thr Leu Thr He Ala Gly He Leu Phe Gly Glu 
230 235 240 245 



451 



499 



547 



595 



643 



691 



739 



get cgc ggt gcg ggt gaa atg tgg ate ttc ttc cgc aac ate att cgc 737 
Ala Arg Gly Ala Gly Glu Met Trp He Phe Phe Arg Asn He He Arg 
215 220 225 



835 



eta gtc ggt ggg gec gtg gtc acc gag gca gtg ttc ggc cgc get gga 883 

Leu Val Gly Gly Ala Val Val Thr Glu Ala Val Phe Gly Arg Ala Gly 
250 255 260 

ctt ggc caa atg acc gtc aac gca gtg gec aac cgc gat atg cca gtg 931 

Leu Gly Gin Met Thr Val Asn Ala Val Ala Asn Arg Asp Met Pro Val 

265 270 275 

atg ctt gee ate gtg gtg ate gca get 958 

Met Leu Ala He Val Val He Ala Ala 
280 285 



<210> 196 
<211> 286 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Met Thr Thr Ser Gin He Leu Arg Arg He Gly Gin Ala Val Leu Val 
15 10 15 



Leu Leu Val Thr Phe Thr Leu Ala Phe He Met Leu Ser Ala Leu Pro 



BGI-131CP 



-274- 



20 25 30 

Gly Asp Ala Val Ser Ala Arg Tyr Ser Ser Pro Asp Leu Gly Leu Ser 
35 40 45 

Pro Glu Gin lie Ala Gin He Arg Glu Ser Tyr Gly Ala Asp Glu Ser 
50 55 60 

Leu He Ala Gin Tyr Phe Ser Thr Leu Gly Gly Phe Leu Val Gly Asn 
65 70 75 80 

Phe Gly Tyr Ser Val Gin Thr Gly Thr Ala Val Ala Thr Gin Leu Ala 
85 90 95 

Glu Ala Leu Pro Gly Thr Leu Thr Leu Ala He Leu Ala Phe Leu Leu 
100 105 HO 

Ala Ala He Leu Ala Leu Val He Ser He Leu Ala Thr Met Asp Arg 
115 120 125 

Phe Ala Trp He Lys Gly He Phe Gin Ala Leu Pro Pro Phe Phe Val 
130 135 140 

Ser Leu Pro Ser Phe Trp Leu Gly He He Leu He Gin He Val Ser 
145 150 155 160 

Phe Arg Leu Gly Trp Val Pro Val He Gly Thr Thr Pro Ala Gin Gly 
165 170 175 

Leu He Leu Pro Thr He Thr Leu Ser He Pro He Thr Ala Pro Leu 
180 185 190 

Ala Gin Val Leu He Arg Ser He Glu Glu Val Lys Ala Gin Pro Phe 
195 200 205 

He Ala Ala Val Arg Ala Arg Gly Ala Gly Glu Met Trp He Phe Phe 
210 215 220 

Arg Asn He He Arg Asn Ala Leu Leu Pro Thr Leu Thr He Ala Gly 
225 230 235 240 

He Leu Phe Gly Glu Leu Val Gly Gly Ala Val Val Thr Glu Ala Val 
245 250 255 

Phe Gly Arg Ala Gly Leu Gly Gin Met Thr Val Asn Ala Val Ala Asn 
260 265 270 

Arg Asp Met Pro Val Met Leu Ala He Val Val He Ala Ala 
275 280 285 



<210> 197 
<211> 1482 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1459) 

<223> RXA02312 
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<400> 197 

ttagcgccca ttaacgcttc acatccttat attcccaagg agcacgacca tttctgattc 60 

agcagtccag gagaatcacg aaccgcacct caagcgcggt ttg age aat aga cac 115 

Leu Ser Asn Arg His 
1 5 

ctt cag etc ate gee ate ggc gga gcg ate ggt acg ggt ctg ttc atg 163 

Leu Gin Leu lie Ala lie Gly Gly Ala lie Gly Thr Gly Leu Phe Met 
10 15 20 

ggg tec ggc aag acg ate tec gtt gcg ggg cca tea gta att ttg gtg 211 
Gly Ser Gly Lys Thr He Ser Val Ala Gly Pro Ser Val He Leu Val 
25 30 35 

tac gec att att ggt ttc atg ctt ttc ttc gtc atg cgt gee atg gga 259 
Tyr Ala lie lie Gly Phe Met Leu Phe Phe Val Met Arg Ala Met Gly 
40 45 50 

gag ctg ctg etc gec aat ttg aat tac aaa tct ttg cgc gat gcg gtc 307 
Glu Leu Leu Leu Ala Asn Leu Asn Tyr Lys Ser Leu Arg Asp Ala Val 
55 60 65 

tct gat att ttg ggt cct ggc gca ggt ttt gtc ace ggc tgg aca tat 355 
Ser Asp He Leu Gly Pro Gly Ala Gly Phe Val Thr Gly Trp Thr Tyr 
70 75 80 85 

tgg ttc tgc tgg att gec aca ggc atg gcg gac ate gtg gcg ate act 403 
Trp Phe Cys Trp He Ala Thr Gly Met Ala Asp He Val Ala He Thr 
90 95 100 

gga tac acc caa tac tgg tgg cct gag ate cca ttg tgg ctt cca ggt 451 
Gly Tyr Thr Gin Tyr Trp Trp Pro Glu He Pro Leu Trp Leu Pro Gly 
105 110 115 

gtg etc acc att gcg ttg ctg ttt gec ctg aac ttg get gcg gta cga 499 
Val Leu Thr He Ala Leu Leu Phe Ala Leu Asn Leu Ala Ala Val Arg 
120 125 130 

ctg ttc ggt gag atg gag ttt tgg ttc gec ate ate aaa ate gtg get 547 
Leu Phe Gly Glu Met Glu Phe Trp Phe Ala He He Lys He Val Ala 
135 140 145 

ate gtg tec ttg ate gtc gtg gga ctt ttc atg gtg gtc aca gec ttt 595 
He Val Ser Leu He Val Val Gly Leu Phe Met Val Val Thr Ala Phe 
150 155 160 165 

gaa tea cct aat ggc acc acc gcg cag ttc aac aac etc att gag cat 643 
Glu Ser Pro Asn Gly Thr Thr Ala Gin Phe Asn Asn Leu He Glu His 
170 175 180 

ggc gga ttt ttc ccc aac ggc ate acc ggt ttc ttg get ggt ttc cag 691 
Gly Gly Phe Phe Pro Asn Gly He Thr Gly Phe Leu Ala Gly Phe Gin 
185 190 195 

ate get ate ttt gcg ttc gtc ggg att gaa ctt gee ggc act gca get 739 
He Ala He Phe Ala Phe Val Gly He Glu Leu Ala Gly Thr Ala Ala 
200 205 210 



gca gag act gag aat ccc acc aag acg ctt cct egg gca ate aac tec 
Ala Glu Thr Glu Asn Pro Thr Lys Thr Leu Pro Arg Ala He Asn Ser 



787 
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215 220 225 

att ccc ate cgc ate gtg gtg ttc tat gtt ttg gcg ttg get gtc ate 835 
lie Pro lie Arg lie Val Val Phe Tyr Val Leu Ala Leu Ala Val lie 
230 235 240 245 

atg atg gtc acc cca tgg gat cag gtc cgt get gac aac age cca ttc 883 
Met Met Val Thr Pro Trp Asp Gin Val Arg Ala Asp Asn Ser Pro Phe 
250 255 260 

gtg cag atg ttc gcg ctg gca gga ate cca gcg gcg gca ggc ate att 931 
Val Gin Met Phe Ala Leu Ala Gly lie Pro Ala Ala Ala Gly lie lie 
265 270 275 

aac ttt gtg gtc ate act tct gca gcg teg tct gec aac agt ggt att 979 
Asn Phe Val Val lie Thr Ser Ala Ala Ser Ser Ala Asn Ser Gly lie 
280 285 290 

ttc tec acc tec cgc atg ttg tat gga ttg tct ttg gaa ggc gca get 1027 
Phe Ser Thr Ser Arg Met Leu Tyr Gly Leu Ser Leu Glu Gly Ala Ala 
295 300 305 

ccg aaa egg tgg age egg ttg tec aag aac ttg gtg cca gee agg gga 1075 
Pro Lys Arg Trp Ser Arg Leu Ser Lys Asn Leu Val Pro Ala Arg Gly 
310 315 320 325 

ttg act ttt tct gtg att tgc etc att cca gcg gtg ggt ttg ctg tac 1123 
Leu Thr Phe Ser Val lie Cys Leu lie Pro Ala Val Gly Leu Leu Tyr 
330 335 340 

get ggc ggc act gtc ate gag gca ttc aca ctg ate acc acg gtt tct 1171 
Ala Gly Gly Thr Val lie Glu Ala Phe Thr Leu lie Thr Thr Val Ser 
345 350 355 

teg gtg ttg ttc atg gtg gtg tgg tec tac att ttg gtg get tat ate 1219 
Ser Val Leu Phe Met Val Val Trp Ser Tyr lie Leu Val Ala Tyr lie 
360 365 370 

gtc tac cgc cgc aac age ccg gaa tta cac aaa aag teg att ttc aaa 1267 
Val Tyr Arg Arg Asn Ser Pro Glu Leu His Lys Lys Ser lie Phe Lys 
375 380 385 

atg cct ggc ggc gtg gtc atg gca gtt gtg gtg ttg gtg ttc ttc gca 1315 
Met Pro Gly Gly Val Val Met Ala Val Val Val Leu Val Phe Phe Ala 
390 395 400 405 

gcg atg ttg gtg gtg ctg tec ctg gag ccg gat acc cgt gca gcg etc 1363 
Ala Met Leu Val Val Leu Ser Leu Glu Pro Asp Thr Arg Ala Ala Leu 
410 415 420 

ate gcg acg cca gtg tgg ttc ate att ttg ggt ate ggt tgg ttg tec 1411 
lie Ala Thr Pro Val Trp Phe lie lie Leu Gly lie Gly Trp Leu Ser 
425 430 435 

ate ggt gga get aag ggc get aag cat cgc age caa ata acc tec cac 1459 
lie Gly Gly Ala Lys Gly Ala Lys His Arg Ser Gin lie Thr Ser His 
440 445 450 



taaagctcct gggttagact cga 



1482 
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<210> 198 
<211> 453 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Leu Ser Asn Arg His Leu Gin Leu lie Ala lie Gly Gly Ala lie Gly 
15 10 15 

Thr Gly Leu Phe Met Gly Ser Gly Lys Thr lie Ser Val Ala Gly Pro 
20 25 30 

Ser Val lie Leu Val Tyr Ala lie lie Gly Phe Met Leu Phe Phe Val 
35 40 45 

Met Arg Ala Met Gly Glu Leu Leu Leu Ala Asn Leu Asn Tyr Lys Ser 
50 55 60 

Leu Arg Asp Ala Val Ser Asp lie Leu Gly Pro Gly Ala Gly Phe Val 
65 70 75 80 

Thr Gly Trp Thr Tyr Trp Phe Cys Trp He Ala Thr Gly Met Ala Asp 
85 90 95 

He Val Ala He Thr Gly Tyr Thr Gin Tyr Trp Trp Pro Glu He Pro 
100 105 110 

Leu Trp Leu Pro Gly Val Leu Thr He Ala Leu Leu Phe Ala Leu Asn 
115 120 125 

Leu Ala Ala Val Arg Leu Phe Gly Glu Met Glu Phe Trp Phe Ala He 
130 135 140 

He Lys He Val Ala He Val Ser Leu He Val Val Gly Leu Phe Met 
145 150 155 160 

Val Val Thr Ala Phe Glu Ser Pro Asn Gly Thr Thr Ala Gin Phe Asn 
165 170 175 

Asn Leu He Glu His Gly Gly Phe Phe Pro Asn Gly He Thr Gly Phe 
180 185 190 

Leu Ala Gly Phe Gin He Ala He Phe Ala Phe Val Gly He Glu Leu 
195 200 205 

Ala Gly Thr Ala Ala Ala Glu Thr Glu Asn Pro Thr Lys Thr Leu Pro 
210 215 220 

Arg Ala lie Asn Ser lie Pro lie Arg He Val Val Phe Tyr Val Leu 
225 230 235 240 

Ala Leu Ala Val He Met Met Val Thr Pro Trp Asp Gin Val Arg Ala 
245 250 255 

Asp Asn Ser Pro Phe Val Gin Met Phe Ala Leu Ala Gly He Pro Ala 
260 265 270 

Ala Ala Gly He lie Asn Phe Val Val He Thr Ser Ala Ala Ser Ser 
275 280 285 



Ala Asn Ser Gly lie Phe Ser Thr Ser Arg Met Leu Tyr Gly Leu Ser 
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290 

Leu Glu Gly Ala 
305 

Val Pro Ala Arg 



Val Gly Leu Leu 
340 

lie Thr Thr Val 
355 

Leu Val Ala Tyr 
370 

Lys Ser lie Phe 
385 

Leu Val Phe Phe 



Thr Arg Ala Ala 
420 

lie Gly Trp Leu 
435 

Gin lie Thr Ser 
450 



295 

Ala Pro Lys Arg 
310 

Gly Leu Thr Phe 
325 

Tyr Ala Gly Gly 



Ser Ser Val Leu 
360 

lie Val Tyr Arg 
375 

Lys Met Pro Gly 
390 

Ala Ala Met Leu 
405 

Leu lie Ala Thr 



Ser lie Gly Gly 
440 

His 



300 

Trp Ser Arg Leu 
315 

Ser Val lie Cys 
330 

Thr Val lie Glu 
345 

Phe Met Val Val 



Arg Asn Ser Pro 
380 

Gly Val Val Met 
395 

Val Val Leu Ser 
410 

Pro Val Trp Phe 
425 

Ala Lys Gly Ala 



Ser Lys Asn Leu 
320 

Leu lie Pro Ala 
335 

Ala Phe Thr Leu 
350 

Trp Ser Tyr lie 
365 

Glu Leu His Lys 



Ala Val Val Val 
400 

Leu Glu Pro Asp 
415 

lie He Leu Gly 
430 

Lys His Arg Ser 
445 



<210> 199 
<211> 1242 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1219) 

<223> RXA00090 

<400> 199 

ttgatcagcc gaaccatcat cgcgcctttc gaaattccag tttcagtaat cctgggcatc 60 

atcggcgcag tggtcttcgt gatcatgatt gtgaggcaac gtg gcc gtg gat aaa 115 

Val Ala Val Asp Lys 

1 5 

gat att gaa aac cgc acc tea gac ctt tct cga tgg gaa act atg gag 163 

Asp He Glu Asn Arg Thr Ser Asp Leu Ser Arg Trp Glu Thr Met Glu 
10 15 20 



gaa tea gca acg gtc gag gga cgc acc gat gtc gaa eta gca tea gcg 
Glu Ser Ala Thr Val Glu Gly Arg Thr Asp Val Glu Leu Ala Ser Ala 
25 30 35 



211 



ccg age aaa cga cgc acc tea ggt gca ttc caa aca gcg cgc gcc aag 
Pro Ser Lys Arg Arg Thr Ser Gly Ala Phe Gin Thr Ala Arg Ala Lys 
40 45 50 



259 
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cgc cgc tac tgg ate ate atg gee gcg ctg ctg gtc ace gcg ctt gec 307 

Arg Arg Tyr Trp lie lie Met Ala Ala Leu Leu Val Thr Ala Leu Ala 

55 60 65 

ttc ace tgg ggc etc att tgg tac aag aac ccg atg ccc gtt ggg cat 355 

Phe Thr Trp Gly Leu lie Trp Tyr Lys Asn Pro Met Pro Val Gly His 
70 75 80 85 

ccg gee ttc gcg ctg att gca gaa cga cgc atg gag teg gtc ttt gtc 403 

Pro Ala Phe Ala Leu lie Ala Glu Arg Arg Met Glu Ser Val Phe Val 

90 95 100 

atg ctg att gtt gcg gtt tgc caa ggc ttt gcg acg gtt gcg ttc cag 451 

Met Leu lie Val Ala Val Cys Gin Gly Phe Ala Thr Val Ala Phe Gin 

105 110 115 

acc gtc acc aac aac cgc att ate acg ccg teg ate atg ggc ttt gaa 4 99 

Thr Val Thr Asn Asn Arg lie lie Thr Pro Ser lie Met Gly Phe Glu 

120 125 130 

tct etc tac aca ctg att cat acc tec aca gtg ttc ttc ttc ggc gca 547 

Ser Leu Tyr Thr Leu lie His Thr Ser Thr Val Phe Phe Phe Gly Ala 

135 140 145 

act gca ctg ctg gee acc aga aat etc gaa atg ttt gtc ggc cag ctg 595 

Thr Ala Leu Leu Ala Thr Arg Asn Leu Glu Met Phe Val Gly Gin Leu 
150 155 160 165 

gtg ate atg gtt ctt ttg acc ttg gtc etc tac acc tgg ctg ctt tec 643 

Val He Met Val Leu Leu Thr Leu Val Leu Tyr Thr Trp Leu Leu Ser 

170 175 180 

gga aaa cgc ggc gat atg cac gee atg ctg ctt gtc ggc ate ate att 691 

Gly Lys Arg Gly Asp Met His Ala Met Leu Leu Val Gly He He He 

185 190 195 

ggt ggc gga etc gga tec ate tec acc ttt atg cag cgc att ctg acc 739 

Gly Gly Gly Leu Gly Ser He Ser Thr Phe Met Gin Arg He Leu Thr 

200 205 210 

cca tea gaa ttc gat att ctt tec gec cga ctt ttc gga tea gta aac 787 

Pro Ser Glu Phe Asp He Leu Ser Ala Arg Leu Phe Gly Ser Val Asn 

215 220 225 

aac gcg gaa acc gaa tac ttc cca att get gtt cca eta gta gta gtg 835 

Asn Ala Glu Thr Glu Tyr Phe Pro He Ala Val Pro Leu Val Val Val 
230 235 240 245 

gcg tec gtc ttg ttg ctg eta age tct cga cgc etc aac gtt gta ggg 883 

Ala Ser Val Leu Leu Leu Leu Ser Ser Arg Arg Leu Asn Val Val Gly 

250 255 260 

ctt ggc aaa gat gee gca acc aac ctt gga att aat cac cga cga tec 931 

Leu Gly Lys Asp Ala Ala Thr Asn Leu Gly He Asn His Arg Arg Ser 

265 270 275 



tec att tac aca ctg gtt etc gtc tct gta tta atg gca gta tec acc 
Ser He Tyr Thr Leu Val Leu Val Ser Val Leu Met Ala Val Ser Thr 
280 285 290 



979 



BGI-131CP 



-280- 



gca ctt gtc gga ccg atg aca ttc etc gga ttc ttg gtc gcg acc ttg 1027 

Ala Leu Val Gly Pro Met Thr Phe Leu Gly Phe Leu Val Ala Thr Leu 
295 300 305 

gca tat caa ttc gec gac act tac gac cac cga tac ate ctt ccg atg 1075 

Ala Tyr Gin Phe Ala Asp Thr Tyr Asp His Arg Tyr lie Leu Pro Met 

310 315 320 325 

tec gca etc ate gga ttc gtc gta etc age ggc get tac ttt gtc atg 1123 

Ser Ala Leu lie Gly Phe Val Val Leu Ser Gly Ala Tyr Phe Val Met 

330 335 340 

aac cac gtg ttc cgc gca caa ggc gtc gtg tec ate att att gag atg 1171 

Asn His Val Phe Arg Ala Gin Gly Val Val Ser lie lie lie Glu Met 

345 350 355 

gtc ggc ggt acc gtc ttc etc ate gtc ate etc aga aag ggc aga ctg 1219 

Val Gly Gly Thr Val Phe Leu lie Val lie Leu Arg Lys Gly Arg Leu 

360 365 370 

tgattacgtt aactaatgtc cgc 1242 



<210> 200 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Val Ala Val Asp Lys Asp lie Glu Asn Arg Thr Ser Asp Leu Ser Arg 
15 10 15 

Trp Glu Thr Met Glu Glu Ser Ala Thr Val Glu Gly Arg Thr Asp Val 
20 25 30 

Glu Leu Ala Ser Ala Pro Ser Lys Arg Arg Thr Ser Gly Ala Phe Gin 
35 40 45 

Thr Ala Arg Ala Lys Arg Arg Tyr Trp lie lie Met Ala Ala Leu Leu 
50 55 60 

Val Thr Ala Leu Ala Phe Thr Trp Gly Leu lie Trp Tyr Lys Asn Pro 
65 70 75 80 

Met Pro Val Gly His Pro Ala Phe Ala Leu lie Ala Glu Arg Arg Met 
85 90 95 

Glu Ser Val Phe Val Met Leu lie Val Ala Val Cys Gin Gly Phe Ala 
100 105 110 

Thr Val Ala Phe Gin Thr Val Thr Asn Asn Arg lie lie Thr Pro Ser 
115 120 125 

lie Met Gly Phe Glu Ser Leu Tyr Thr Leu lie His Thr Ser Thr Val 
130 135 140 

Phe Phe Phe Gly Ala Thr Ala Leu Leu Ala Thr Arg Asn Leu Glu Met 
145 150 155 160 



Phe Val Gly Gin Leu Val He Met Val Leu Leu Thr Leu Val Leu Tyr 
165 170 175 
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Thr Trp Leu Leu Ser Gly Lys Arg Gly Asp Met His Ala Met Leu Leu 
180 185 190 

Val Gly He He He Gly Gly Gly Leu Gly Ser He Ser Thr Phe Met 
195 200 205 

Gin Arg lie Leu Thr Pro Ser Glu Phe Asp He Leu Ser Ala Arg Leu 
210 215 220 

Phe Gly Ser Val Asn Asn Ala Glu Thr Glu Tyr Phe Pro He Ala Val 
225 230 235 240 

Pro Leu Val Val Val Ala Ser Val Leu Leu Leu Leu Ser Ser Arg Arg 
245 250 255 

Leu Asn Val Val Gly Leu Gly Lys Asp Ala Ala Thr Asn Leu Gly He 
260 265 270 

Asn His Arg Arg Ser Ser He Tyr Thr Leu Val Leu Val Ser Val Leu 
275 280 285 

Met Ala Val Ser Thr Ala Leu Val Gly Pro Met Thr Phe Leu Gly Phe 
290 295 300 

Leu Val Ala Thr Leu Ala Tyr Gin Phe Ala Asp Thr Tyr Asp His Arg 
305 310 315 320 

Tyr He Leu Pro Met Ser Ala Leu He Gly Phe Val Val Leu Ser Gly 
325 330 335 

Ala Tyr Phe Val Met Asn His Val Phe Arg Ala Gin Gly Val Val Ser 
340 345 350 

He He He Glu Met Val Gly Gly Thr Val Phe Leu He Val He Leu 
355 360 365 



Arg Lys Gly Arg Leu 
370 



<210> 201 
<211> 1122 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1099) 
<223> RXA00089 

<400> 201 

acctcgtttt ggccgcaagt tctcgttagt taaaaactgt aggaaaccag gttccacaca 60 

tgacacacaa tcggtttaac agggaagggg atcggcactg atg gca aca cca gca 115 

Met Ala Thr Pro Ala 
1 5 



teg get ccc act tec gaa cca cgt etc aaa cgc acc aga gec aag ctt 163 
Ser Ala Pro Thr Ser Glu Pro Arg Leu Lys Arg Thr Arg Ala Lys Leu 
10 15 20 
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ttt gat tgg aag ctt etc ate ggc ate att ttc gtc gee ggc etc gtg 211 

Phe Asp Trp Lys Leu Leu He Gly He He Phe Val Ala Gly Leu Val 

25 30 35 

gtg ctt tec etc etc acc ggc caa tac gac att ttc ggt ggc gat gat 259 

Val Leu Ser Leu Leu Thr Gly Gin Tyr Asp He Phe Gly Gly Asp Asp 

40 45 50 

ggc caa ctg atg ttc gag gca gtt cgc ate ccg cgt acc gtt tec etc 307 

Gly Gin Leu Met Phe Glu Ala Val Arg He Pro Arg Thr Val Ser Leu 

55 60 65 

att ttg tec ggt gca gca atg gcg atg tgt ggc tta gtc atg cag ctg 355 

He Leu Ser Gly Ala Ala Met Ala Met Cys Gly Leu Val Met Gin Leu 

70 75 80 85 

ttg acc caa aac aaa ttc gtg gaa ccc age acc aca gga aca acc gaa 403 

Leu Thr Gin Asn Lys Phe Val Glu Pro Ser Thr Thr Gly Thr Thr Glu 

90 95 100 

tgg gca ggt ctt ggc etc etc ttc gtg att tac ttc gtg cca gec gcg 451 

Trp Ala Gly Leu Gly Leu Leu Phe Val He Tyr Phe Val Pro Ala Ala 

105 110 115 

acc gtt ttg gat cgc atg etc ggt gec gtg gtg ttt tec ttc ate gga 499 

Thr Val Leu Asp Arg Met Leu Gly Ala Val Val Phe Ser Phe He Gly 

120 125 130 

acc atg gtg ttc ttc etc ttt eta cgc cga gta aca ctg cgt tec tea 547 

Thr Met Val Phe Phe Leu Phe Leu Arg Arg Val Thr Leu Arg Ser Ser 

135 140 145 

ttg ate gtc ccg att ate ggc ate atg etc ggt gec gtg gtg tea teg 595 

Leu He Val Pro He He Gly He Met Leu Gly Ala Val Val Ser Ser 

150 155 160 165 

ate tec age ttc ttc gee ttg caa ttc gac atg etc cag caa ttg gga 643 

He Ser Ser Phe Phe Ala Leu Gin Phe Asp Met Leu Gin Gin Leu Gly 

170 175 180 

aca tgg ttt gcg ggt tec ttt aat aca gtg ttc cgc gga cag tac gaa 691 

Thr Trp Phe Ala Gly Ser Phe Asn Thr Val Phe Arg Gly Gin Tyr Glu 

185 190 195 

gtg ctg tgg ate gtt gtc ate gtc gtt att gca gtg ttc ttc ttc gca 739 

Val Leu Trp He Val Val He Val Val He Ala Val Phe Phe Phe Ala 

200 205 210 

gac egg etc acc gta get ggc ctt ggc gag gaa ate gcg aca aac gtg 787 

Asp Arg Leu Thr Val Ala Gly Leu Gly Glu Glu He Ala Thr Asn Val 

215 220 225 

ggt etc aat tac aac cgc atg gtc ctt ate gga act ggc etc ate gee 835 

Gly Leu Asn Tyr Asn Arg Met Val Leu He Gly Thr Gly Leu He Ala 

230 235 240 245 

ate gca aca ggt gtg gtc acc gtc gtg gtt ggt age ctg cca ttc etc 883 

He Ala Thr Gly Val Val Thr Val Val Val Gly Ser Leu Pro Phe Leu 

250 255 260 
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gga etc ate gtg ccc aac gtt gtg tec atg ttc cgt ggc gat gac ctg 931 
Gly Leu lie Val Pro Asn Val Val Ser Met Phe Arg Gly Asp Asp Leu 
265 270 275 

cgc teg aac ctg cca tgg gta tgc eta ace ggc ate gcg ate gta acc 979 
Arg Ser Asn Leu Pro Trp Val Cys Leu Thr Gly lie Ala lie Val Thr 
280 285 290 

att tgt gac ttg ate age cga acc ate ate gcg cct ttc gaa att cca 1027 
lie Cys Asp Leu lie Ser Arg Thr lie He Ala Pro Phe Glu He Pro 
295 300 305 

gtt tea gta ate ctg ggc ate ate ggc gca gtg gtc ttc gtg ate atg 1075 
Val Ser Val He Leu Gly He He Gly Ala Val Val Phe Val He Met 
310 315 320 325 

att gtg agg caa cgt ggc cgt gga taaagatatt gaaaaccgea cct 1122 
He Val Arg Gin Arg Gly Arg Gly 
330 



<210> 202 
<211> 333 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Met Ala Thr Pro Ala Ser Ala Pro Thr Ser Glu Pro Arg Leu Lys Arg 
15 10 15 

Thr Arg Ala Lys Leu Phe Asp Trp Lys Leu Leu He Gly He lie Phe 
20 25 30 

Val Ala Gly Leu Val Val Leu Ser Leu Leu Thr Gly Gin Tyr Asp He 
35 40 45 

Phe Gly Gly Asp Asp Gly Gin Leu Met Phe Glu Ala Val Arg He Pro 
50 55 60 

Arg Thr Val Ser Leu He Leu Ser Gly Ala Ala Met Ala Met Cys Gly 
65 70 75 80 

Leu Val Met Gin Leu Leu Thr Gin Asn Lys Phe Val Glu Pro Ser Thr 
85 90 95 

Thr Gly Thr Thr Glu Trp Ala Gly Leu Gly Leu Leu Phe Val He Tyr 
100 105 110 

Phe Val Pro Ala Ala Thr Val Leu Asp Arg Met Leu Gly Ala Val Val 
115 120 125 

Phe Ser Phe He Gly Thr Met Val Phe Phe Leu Phe Leu Arg Arg Val 
130 135 140 

Thr Leu Arg Ser Ser Leu He Val Pro He He Gly lie Met Leu Gly 
145 150 155 160 

Ala Val Val Ser Ser He Ser Ser Phe Phe Ala Leu Gin Phe Asp Met 
165 170 175 



Leu Gin Gin Leu Gly Thr Trp Phe Ala Gly Ser Phe Asn Thr Val Phe 



BGI-131CP 



-284- 



180 185 190 

Arg Gly Gin Tyr Glu Val Leu Trp He Val Val lie Val Val He Ala 
195 200 205 

Val Phe Phe Phe Ala Asp Arg Leu Thr Val Ala Gly Leu Gly Glu Glu 
210 215 220 

He Ala Thr Asn Val Gly Leu Asn Tyr Asn Arg Met Val Leu He Gly 
225 230 235 240 

Thr Gly Leu He Ala He Ala Thr Gly Val Val Thr Val Val Val Gly 
245 250 255 

Ser Leu Pro Phe Leu Gly Leu lie Val Pro Asn Val Val Ser Met Phe 
260 265 270 

Arg Gly Asp Asp Leu Arg Ser Asn Leu Pro Trp Val Cys Leu Thr Gly 
275 280 285 



He Ala He Val Thr 
290 

Pro Phe Glu He Pro 
305 

Val Phe Val He Met 
325 



He Cys Asp Leu He 
295 

Val Ser Val He Leu 
310 

He Val Arg Gin Arg 
330 



Ser Arg Thr He He Ala 
300 

Gly He He Gly Ala Val 

315 320 

Gly Arg Gly 



<210> 203 
<211> 749 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (726) 
<223> RXN01285 

<400> 203 

etc aac gtc acc ate ccc gac aac acc ttc acc gec ate ate ggc ccc 43 

Leu Asn Val Thr He Pro Asp Asn Thr Phe Thr Ala He lie Gly Pro 
15 10 15 

aac ggc tgc ggc aaa tec acc ctg etc cgc ggt ttc tec cgc gtg etc 96 
Asn Gly Cys Gly Lys Ser Thr Leu Leu Arg Gly Phe Ser Arg Val Leu 
20 25 30 

aat ccg cag cac ggc aaa gtg ctt etc gac ggt egg caa etc gat tea 14 4 
Asn Pro Gin His Gly Lys Val Leu Leu Asp Gly Arg Gin Leu Asp Ser 
35 40 45 

ttc aag cct aaa gag ate gec cga gaa eta ggc ctg ctg cca cag acc 192 
Phe Lys Pro Lys Glu He Ala Arg Glu Leu Gly Leu Leu Pro Gin Thr 
50 55 60 



tec ate gec cca gaa ggc ate egg gtt tac gat etc ate gcg cgc ggg 240 
Ser He Ala Pro Glu Gly He Arg Val Tyr Asp Leu lie Ala Arg Gly 
65 70 75 80 
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cgc get ccc tac caa age etc ata caa caa tgg cgc acc tec gac gaa 288 
Arg Ala Pro Tyr Gin Ser Leu lie Gin Gin Trp Arg Thr Ser Asp Glu 
85 90 95 

gac gec gtc gcg caa gcg etc gec tec acg aat etc acc gaa ctt gca 336 
Asp Ala Val Ala Gin Ala Leu Ala Ser Thr Asn Leu Thr Glu Leu Ala 
100 105 110 

get cgc etc gtc gat gaa etc tec ggt ggc cag cgc caa cga gtg tgg 384 
Ala Arg Leu Val Asp Glu Leu Ser Gly Gly Gin Arg Gin Arg Val Trp 
115 120 125 

gtg gec atg ttg etc gee cag caa aca ccg ate atg ctt etc gac gag 432 
Val Ala Met Leu Leu Ala Gin Gin Thr Pro lie Met Leu Leu Asp Glu 
130 135 140 

ccc acc acc ttc etc gac ate gec cac caa tac gaa etc ttg gaa ttg 480 
Pro Thr Thr Phe Leu Asp lie Ala His Gin Tyr Glu Leu Leu Glu Leu 
145 150 155 160 

ctg cgc gca ttc aac gag gec ggg aaa act gtg gtc act gtg ctt cac 528 
Leu Arg Ala Phe Asn Glu Ala Gly Lys Thr Val Val Thr Val Leu His 
165 170 175 

gat etc aac caa gee gec cgc tac gec gac cac etc ate gtg atg aaa 576 
Asp Leu Asn Gin Ala Ala Arg Tyr Ala Asp His Leu lie Val Met Lys 
180 185 190 

gat ggg cac gta cat gec acg ggc aca ecg gag gaa gtc tta act gec 624 
Asp Gly His Val His Ala Thr Gly Thr Pro Glu Glu Val Leu Thr Ala 
195 200 205 

gag atg gtt caa gga gtt ttt ggc ctg ccc tgc ate ate tec cca gac 672 
Glu Met Val Gin Gly Val Phe Gly Leu Pro Cys He He Ser Pro Asp 
210 215 220 

ccc gtc aca gga acc ccc acc gtc gtt ccc etc agt egg tct cgc gca 720 
Pro Val Thr Gly Thr Pro Thr Val Val Pro Leu Ser Arg Ser Arg Ala 
225 230 235 240 

gga get taagtagcta cccctccaac gga 749 
Gly Ala 



<210> 204 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Leu Asn Val Thr He Pro Asp Asn Thr Phe Thr Ala He lie Gly Pro 
15 10 15 

Asn Gly Cys Gly Lys Ser Thr Leu Leu Arg Gly Phe Ser Arg Val Leu 
20 25 30 

Asn Pro Gin His Gly Lys Val Leu Leu Asp Gly Arg Gin Leu Asp Ser 
35 40 45 



Phe Lys Pro Lys Glu He Ala Arg Glu Leu Gly Leu Leu Pro Gin Thr 
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50 55 60 

Ser lie Ala Pro Glu Gly lie Arg Val Tyr Asp Leu lie Ala Arg Gly 
65 70 75 80 

Arg Ala Pro Tyr Gin Ser Leu He Gin Gin Trp Arg Thr Ser Asp Glu 
85 90 95 

Asp Ala Val Ala Gin Ala Leu Ala Ser Thr Asn Leu Thr Glu Leu Ala 
100 105 110 

Ala Arg Leu Val Asp Glu Leu Ser Gly Gly Gin Arg Gin Arg Val Trp 
115 120 125 

Val Ala Met Leu Leu Ala Gin Gin Thr Pro He Met Leu Leu Asp Glu 
130 135 140 

Pro Thr Thr Phe Leu Asp He Ala His Gin Tyr Glu Leu Leu Glu Leu 
145 150 155 160 

Leu Arg Ala Phe Asn Glu Ala Gly Lys Thr Val Val Thr Val Leu His 
165 170 175 

Asp Leu Asn Gin Ala Ala Arg Tyr Ala Asp His Leu He Val Met Lys 
180 185 190 

Asp Gly His Val His Ala Thr Gly Thr Pro Glu Glu Val Leu Thr Ala 
195 200 205 

Glu Met Val Gin Gly Val Phe Gly Leu Pro Cys lie lie Ser Pro Asp 
210 215 220 

Pro Val Thr Gly Thr Pro Thr Val Val Pro Leu Ser Arg Ser Arg Ala 
225 230 235 240 

Gly Ala 



<210> 205 
<211> 566 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (543) 
<223> FRXA01285 

<400> 205 

cca cag acc tec ate gec cca gaa ggc ate egg gtt tac gat etc ate 4 8 

Pro Gin Thr Ser He Ala Pro Glu Gly He Arg Val Tyr Asp Leu He 
15 10 15 

gcg cgc ggg cgc get ccc tac caa age etc ata caa caa tgg cgc acc 96 
Ala Arg Gly Arg Ala Pro Tyr Gin Ser Leu He Gin Gin Trp Arg Thr 
20 25 30 



tec gac gaa gac gec gtc gcg caa gcg etc gec tec acg aat etc acc 144 
Ser Asp Glu Asp Ala Val Ala Gin Ala Leu Ala Ser Thr Asn Leu Thr 
35 40 45 
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gaa ctt gca get cgc etc gtc gat gaa etc tec ggt ggc cag cgc caa 192 
Glu Leu Ala Ala Arg Leu Val Asp Glu Leu Ser Gly Gly Gin Arg Gin 
50 55 60 

cga gtg tgg gtg gec atg ttg etc gee cag caa aca ccg ate atg ctt 240 
Arg Val Trp Val Ala Met Leu Leu Ala Gin Gin Thr Pro lie Met Leu 
65 70 75 80 

etc gac gag ccc acc acc ttc etc gac ate gec cac caa tac gaa etc 288 
Leu Asp Glu Pro Thr Thr Phe Leu Asp lie Ala His Gin Tyr Glu Leu 
85 90 95 

ttg gaa ttg ctg cgc gca ttc aac gag gec ggg aaa act gtg gtc act 336 
Leu Glu Leu Leu Arg Ala Phe Asn Glu Ala Gly Lys Thr Val Val Thr 
100 105 110 

gtg ctt cac gat etc aac caa gec gee cgc tac gec gac cac etc ate 384 
Val Leu His Asp Leu Asn Gin Ala Ala Arg Tyr Ala Asp His Leu lie 
115 120 125 

gtg atg aaa gat ggg cac gta cat gec acg ggc aca ccg gag gaa gtc 432 
Val Met Lys Asp Gly His Val His Ala Thr Gly Thr Pro Glu Glu Val 
130 135 140 

tta act gec gag atg gtt caa gga gtt ttt ggc ctg ccc tgc ate ate 480 
Leu Thr Ala Glu Met Val Gin Gly Val Phe Gly Leu Pro Cys lie lie 
145 150 155 160 

tec cca gac ccc gtc aca gga acc ccc acc gtc gtt ccc etc agt egg 528 
Ser Pro Asp Pro Val Thr Gly Thr Pro Thr Val Val Pro Leu Ser Arg 
165 170 175 

tct cgc gca gga get taagtagcta cccctccaac gga 566 
Ser Arg Ala Gly Ala 
180 



<210> 206 
<211> 181 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Pro Gin Thr Ser lie Ala Pro Glu Gly lie Arg Val Tyr Asp Leu lie 
15 10 15 

Ala Arg Gly Arg Ala Pro Tyr Gin Ser Leu lie Gin Gin Trp Arg Thr 
20 25 30 

Ser Asp Glu Asp Ala Val Ala Gin Ala Leu Aia Ser Thr Asn Leu Thr 
35 40 45 

Glu Leu Ala Ala Arg Leu Val Asp Glu Leu Ser Gly Gly Gin Arg Gin 
50 55 60 

Arg Vai Trp Val Ala Met Leu Leu Ala Gin Gin Thr Pro lie Met Leu 
65 70 75 80 



Leu Asp Glu Pro Thr Thr Phe Leu Asp He Ala His Gin Tyr Glu Leu 

85 90 95 
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Leu Glu Leu Leu Arg Ala Phe Asn Glu Ala Gly Lys Thr Val Val Thr 
100 105 110 

Val Leu His Asp Leu Asn Gin Ala Ala Arg Tyr Ala Asp His Leu lie 
115 120 125 

Val Met Lys Asp Gly His Val His Ala Thr Gly Thr Pro Glu Glu Val 
130 135 140 

Leu Thr Ala Glu Met Val Gin Gly Val Phe Gly Leu Pro Cys lie lie 
145 150 155 160 

Ser Pro Asp Pro Val Thr Gly Thr Pro Thr Val Val Pro Leu Ser Arg 
165 170 175 

Ser Arg Ala Gly Ala 
180 



<210> 207 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicuirt 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> RXA02728 

<400> 207 

atcccatacg ttgccttccg atcggcattt tcacagcgct ggtcggcggc ccaacattct 60 

tcataatgtt gcgccgaatg atgaaaaggg cgtgcactaa atg gcc att gtt tec 115 

Met Ala lie Val Ser 
1 5 

etc gac aac gtc acc gta tec att gaa gga aaa aag ctt etc gac gcc 163 

Leu Asp Asn Val Thr Val Ser He Glu Gly Lys Lys Leu Leu Asp Ala 
10 15 20 

gtc tec etc aag gcc tac ccc ggg gaa gtg ttg gga etc ate ggc cca 211 
Val Ser Leu Lys Ala Tyr Pro Gly Glu Val Leu Gly Leu He Gly Pro 
25 30 35 

aac ggt gcc gga aaa tec act ctg ctg agt gtc ctt tea ggc gat egg 259 
Asn Gly Ala Gly Lys Ser Thr Leu Leu Ser Val Leu Ser Gly Asp Arg 
40 45 50 

ctt ccc gat tea ggc gaa gtc aac gtc ggt ggc tta gat ccc gca aca 307 
Leu Pro Asp Ser Gly Glu Val Asn Val Gly Gly Leu Asp Pro Ala Thr 
55 60 65 

gca gcg gca tec gat atg gee agg gtg cga gca gtc atg ctt caa gat 355 
Ala Ala Ala Ser Asp Met Ala Arg Val Arg Ala Val Met Leu Gin Asp 
70 75 80 85 

gtc age gtg gca ttt tec ttc etc gtg tgg gac gtc gta gaa atg ggc 403 
Val Ser Val Ala Phe Ser Phe Leu Val Trp Asp Val Val Glu Met Gly 
90 95 100 



BGI-131CP 



-289- 



agg egg ccg tgg cag aag gcg tea acc ccc gaa gag gat cat gaa ate 451 
Arg Arg Pro Trp Gin Lys Ala Ser Thr Pro Glu Glu Asp His Glu lie 
105 110 115 

ate gaa gca gcg ctt gec gec acc teg gta teg cac ctt gee gaa cgt 4 99 
lie Glu Ala Ala Leu Ala Ala Thr Ser Val Ser His Leu Ala Glu Arg 
120 125 130 

gaa ate acc aca ctg tea ggc ggc gag egg gca cgc gtt gee ttg tec 547 
Glu lie Thr Thr Leu Ser Gly Gly Glu Arg Ala Arg Val Ala Leu Ser 
135 140 145 

cgt gtc ctt get cag caa acc ccc att gtg ctg ttg gac gaa cca aca 595 
Arg Val Leu Ala Gin Gin Thr Pro lie Val Leu Leu Asp Glu Pro Thr 
150 155 160 165 

gee gcg atg gat ate age cac caa gaa caa act ctg ggc aca gcg cga 643 
Ala Ala Met Asp lie Ser His Gin Glu Gin Thr Leu Gly Thr Ala Arg 
170 175 180 

gca ctg gca gec gee ggg gca gca gtg att gtg gtc ctt cat gat etc 691 
Ala Leu Ala Ala Ala Gly Ala Ala Val lie Val Val Leu His Asp Leu 
185 190 195 

aat gcg gee get gca tat tgc gac age att gtg tgt etc agt gat ggt 7 39 
Asn Ala Ala Ala Ala Tyr Cys Asp Ser lie Val Cys Leu Ser Asp Gly 
200 205 210 

cga gtg att gec tec ggt tct gtt gat cag gtg tat tec acg gaa acg 787 
Arg Val lie Ala Ser Gly Ser Val Asp Gin Val Tyr Ser Thr Glu Thr 
215 220 225 

ctg tec cgt gtt tac ggt tgg cct ate agg gtc gat cat agt gga aaa 835 
Leu Ser Arg Val Tyr Gly Trp Pro lie Arg Val Asp His Ser Gly Lys 
230 235 240 245 

tat gtt cga gtg gag ccg gac cgt tct gag gcg aat tta ccc tec gta 883 
Tyr Val Arg Val Glu Pro Asp Arg Ser Glu Ala Asn Leu Pro Ser Val 
250 255 260 

eta cag gtg aaa aat acg gtt tea cca get tagatacatg actaactaag 933 
Leu Gin Val Lys Asn Thr Val Ser Pro Ala 
265 270 

gtt 936 



<210> 208 
<211> 271 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 208 

Met Ala lie Val Ser Leu Asp Asn Val Thr Val Ser lie Glu Gly Lys 
15 10 15 

Lys Leu Leu Asp Ala Val Ser Leu Lys Ala Tyr Pro Gly Glu Val Leu 
20 25 30 

Gly Leu lie Gly Pro Asn Gly Ala Gly Lys Ser Thr Leu Leu Ser Val 
35 40 45 
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Leu Ser Gly Asp Arg Leu Pro Asp Ser Gly Glu Val Asn Val Gly Gly 
50 55 60 

Leu Asp Pro Ala Thr Ala Ala Ala Ser Asp Met Ala Arg Val Arg Ala 
65 70 75 80 

Val Met Leu Gin Asp Val Ser Val Ala Phe Ser Phe Leu Val Trp Asp 
85 90 95 

Val Val Glu Met Gly Arg Arg Pro Trp Gin Lys Ala Ser Thr Pro Glu 
100 105 110 

Glu Asp His Glu lie lie Glu Ala Ala Leu Ala Ala Thr Ser Val Ser 
115 120 125 

His Leu Ala Glu Arg Glu lie Thr Thr Leu Ser Gly Gly Glu Arg Ala 
130 135 140 

Arg Val Ala Leu Ser Arg Val Leu Ala Gin Gin Thr Pro lie Val Leu 
145 150 155 160 

Leu Asp Glu Pro Thr Ala Ala Met Asp lie Ser His Gin Glu Gin Thr 
165 170 175 

Leu Gly Thr Ala Arg Ala Leu Ala Ala Ala Gly Ala Ala Val He Val 
180 185 190 

Val Leu His Asp Leu Asn Ala Ala Ala Ala Tyr Cys Asp Ser He Val 
195 200 205 

Cys Leu Ser Asp Gly Arg Val He Ala Ser Gly Ser Val Asp Gin Val 
210 215 220 

Tyr Ser Thr Glu Thr Leu Ser Arg Val Tyr Gly Trp Pro He Arg Val 
225 230 235 240 

Asp His Ser Gly Lys Tyr Val Arg Val Glu Pro Asp Arg Ser Glu Ala 
245 250 255 



Asn Leu Pro Ser Val Leu Gin Val Lys Asn Thr Val Ser Pro Ala 
260 265 270 



<210> 209 
<21i> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (880) 
<223> RXN03080 

<400> 209 

cttgcaaaca ggcgtggtgg tggcgttcat tggctcacca attttccttt atttactgct 60 



cagcatgcgc aagcgacgcg gattggggct gtaaaaactc atg cct caa tta gtt 115 

Met Pro Gin Leu Val 
1 5 
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gaa att cgt gat etc aac gtt gaa ttc ccc tct cgc cat gca gtg aaa 163 
Glu lie Arg Asp Leu Asn Val Glu Phe Pro Ser Arg His Ala Val Lys 
10 15 20 

aac gtg tct ttt tct gca cct get gga aaa gtc acc gca ctg att ggc 211 
Asn Val Ser Phe Ser Ala Pro Ala Gly Lys Val Thr Ala Leu lie Gly 
25 30 35 

cca aat ggt get ggt aaa agt act gec ctt teg gcg att gca gga ttg 259 
Pro Asn Gly Ala Gly Lys Ser Thr Ala Leu Ser Ala lie Ala Gly Leu 
40 45 50 

gtt gaa tec acc ggc gag gta atg gtt ggt ggg agt ggg gtt gcg teg 307 
Val Glu Ser Thr Gly Glu Val Met Val Gly Gly Ser Gly Val Ala Ser 
55 60 65 

aaa age get aaa gec cga gec cgc ctg etc tea etc gtg ccg caa aac 355 
Lys Ser Ala Lys Ala Arg Ala Arg Leu Leu Ser Leu Val Pro Gin Asn 
70 75 80 85 

acc gag ttg cgc att ggt ttt agt gca cgc gac gtt gtc gcg atg ggc 403 
Thr Glu Leu Arg lie Gly Phe Ser Ala Arg Asp Val Val Ala Met Gly 
90 95 100 

cgc tac ccg cat cgt ggc cgc ttc gec gtg gag acc gac gca gat cga 451 
Arg Tyr Pro His Arg Gly Arg Phe Ala Val Glu Thr Asp Ala Asp Arg 
105 110 115 

cgc gec acc gat gac gee ctg cgc gee ate aac gcg etc gac ate gee 4 99 
Arg Ala Thr Asp Asp Ala Leu Arg Ala lie Asn Ala Leu Asp lie Ala 
120 125 130 

gag cag ccc gtc aac gaa tta teg ggc ggc cag cag cag etc ate cac 547 
Glu Gin Pro Val Asn Glu Leu Ser Gly Gly Gin Gin Gin Leu He His 
135 140 145 

ate ggc cga gcg etc gee caa gac acc gee gtc gtg ctt etc gac gag 595 
He Gly Arg Ala Leu Ala Gin Asp Thr Ala Val Val Leu Leu Asp Glu 
150 155 160 165 

ccc gtc tec gee ctt gat eta egg cac caa gtt gaa gtc ctt caa etc 643 
Pro Val Ser Ala Leu Asp Leu Arg His Gin Val Glu Val Leu Gin Leu 
170 175 180 

ctg cgc gec cga get aat tec ggc acc acc gtg ate gtc gtc ctt cac 691 
Leu Arg Ala Arg Ala Asn Ser Gly Thr Thr Val He Val Val Leu His 
185 190 195 

gat etc aac cac gtt gec cgt tgg tgc gac cat gca gtg ttg atg gec 739 
Asp Leu Asn His Val Ala Arg Trp Cys Asp His Ala Val Leu Met Ala 
200 205 210 

gac ggc gaa gtt gtc tec caa ggt gac ate cgc gag gtg etc gaa cct 787 
Asp Gly Glu Val Val Ser Gin Gly Asp He Arg Glu Val Leu Glu Pro 
215 220 225 

gee aca ctg tec acc gtg tac gga ctg ccc att gcg gtg cgc gat gat 835 
Ala Thr Leu Ser Thr Val Tyr Gly Leu Pro He Ala Val Arg Asp Asp 
230 235 240 245 



ccc gaa acc age tea ctt cgc gtg ate ccg cat cca aat ccc ttt 



880 
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Pro Glu Thr Ser Ser Leu Arg Val lie Pro His Pro Asn Pro Phe 
250 255 260 

tgattgaaag tttgacttaa aaa 903 



<210> 210 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Met Pro Gin Leu Val Glu lie Arg Asp Leu Asn Val Glu Phe Pro Ser 
15 10 15 

Arg His Ala Val Lys Asn Val Ser Phe Ser Ala Pro Ala Gly Lys Val 
20 25 30 

Thr Ala Leu lie Gly Pro Asn Gly Ala Gly Lys Ser Thr Ala Leu Ser 
35 40 45 

Ala lie Ala Gly Leu Val Glu Ser Thr Gly Glu Val Met Val Gly Gly 
50 55 60 

Ser Gly Val Ala Ser Lys Ser Ala Lys Ala Arg Ala Arg Leu Leu Ser 
65 70 75 80 

Leu Val Pro Gin Asn Thr Glu Leu Arg lie Gly Phe Ser Ala Arg Asp 
85 90 95 

Val Val Ala Met Gly Arg Tyr Pro His Arg Gly Arg Phe Ala Val Glu 
100 105 110 

Thr Asp Ala Asp Arg Arg Ala Thr Asp Asp Ala Leu Arg Ala lie Asn 
115 120 125 

Ala Leu Asp lie Ala Glu Gin Pro Val Asn Glu Leu Ser Gly Gly Gin 
130 135 140 

Gin Gin Leu lie His lie Gly Arg Ala Leu Ala Gin Asp Thr Ala Val 
145 150 155 160 

Val Leu Leu Asp Glu Pro Val Ser Ala Leu Asp Leu Arg His Gin Val 
165 170 175 

Glu Val Leu Gin Leu Leu £rg Ala Arg Ala Asn Ser Gly Thr Thr Val 
180 185 190 

lie Val Val Leu His Asp Leu Asn His Val Ala Arg Trp Cys Asp His 
195 200 205 

Ala Val Leu Met Ala Asp Gly Glu Val Val Ser Gin Gly Asp lie Arg 
210 215 220 

Glu Val Leu Glu Pro Ala Thr Leu Ser Thr Val Tyr Gly Leu Pro lie 
225 230 235 240 

Ala Val Arg Asp Asp Pro Glu Thr Ser Ser Leu Arg Val lie Pro His 
245 250 255 



Pro Asn Pro Phe 
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260 



<210> 211 

<211> 903 

<212> DNA 

<213> Corynebacterium glutamicura 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> FRXA02864 

<400> 211 

cttgcaaaca ggcgtggtgg tggcgttcat tggctcacca attttccttt atttactgct 60 

cagcatgcgc aagcgacgcg gattggggct gtaaaaactc atg cct caa tta gtt 115 

Met Pro Gin Leu Val 

1 5 

gaa att cgt gat etc aac gtt gaa ttc ccc tct cgc cat gca gtg aaa 163 

Glu lie Arg Asp Leu Asn Val Glu Phe Pro Ser Arg His Ala Val Lys 

10 15 20 

aac gtg tct ttt tct gca cct get gga aaa gtc acc gca ctg att ggc 211 
Asn Val Ser Phe Ser Ala Pro Ala Gly Lys Val Thr Ala Leu lie Gly 
25 30 35 

cca aat ggt get ggt aaa agt act gec ctt teg gcg att gca gga ttg 259 
Pro Asn Gly Ala Gly Lys Ser Thr Ala Leu Ser Ala lie Ala Gly Leu 
40 45 50 

gtt gaa tec acc ggc gag gta atg gtt ggt ggg agt ggg gtt gcg teg 307 
Val Glu Ser Thr Gly Glu Val Met Val Gly Gly Ser Gly Val Ala Ser 
55 60 65 

aaa age get aaa gee cga gec cgc ctg etc tea etc gtg ccg caa aac 355 
Lys Ser Ala Lys Ala Arg Ala Arg Leu Leu Ser Leu Val Pro Gin Asn 
70 75 80 85 

acc gag ttg cgc att ggt ttt agt gca cgc gac gtt gtc gcg atg ggc 403 
Thr Glu Leu Arg lie Gly Phe Ser Ala Arg Asp Val Val Ala Met Gly 
90 95 100 

cgc tac ccg cat cgt ggc cgc ttc gec gtg gag acc gac gca gat cga 451 
Arg Tyr Pro His Arg Gly Arg Phe Ala Val Glu Thr Asp Ala Asp Arg 
105 110 115 

cgc gec acc gat gac gec ctg cgc gec ate aac gcg etc gac ate gec 4 99 
Arg Ala Thr Asp Asp Ala Leu Arg Ala Tie Asn Ala Leu Asp Tie Ala 
120 125 130 

gag cag ccc gtc aac gaa tta teg ggc ggc cag cag cag etc ate cac 547 
Glu Gin Pro Val Asn Glu Leu Ser Gly Gly Gin Gin Gin Leu lie His 
135 140 145 

ate ggc cga gcg etc gec caa gac acc gec gtc gtg ctt etc gac gag 595 
lie Gly Arg Ala Leu Ala Gin Asp Thr Ala Val Val Leu Leu Asp Glu 
150 155 160 165 



ccc gtc tec gee ctt gat eta egg cac caa gtt gaa gtc ctt caa etc 
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Pro Val Ser Ala Leu Asp Leu Arg His Gin Val Glu Val Leu Gin Leu 
170 175 180 

ctg cgc gcc cga get aat tec ggc acc acc gtg ate gtc gtc ctt cac 
Leu Arg Ala Arg Ala Asn Ser Gly Thr Thr Val He Val Val Leu His 
185 190 195 

gat etc aac cac gtt gcc cgt tgg tgc gac cat gca gtg ttg atg gcc 
Asp Leu Asn His Val Ala Arg Trp Cys Asp His Ala Val Leu Met Ala 
200 205 210 

gac ggc gaa gtt gtc tec caa ggt gac ate cgc gag gtg etc gaa cct 
Asp Gly Glu Val Val Ser Gin Gly Asp He Arg Glu Val Leu Glu Pro 
215 220 225 

gcc aca ctg tec acc gtg tac gga ctg ccc att gcg gtg cgc gat gat 
Ala Thr Leu Ser Thr Val Tyr Gly Leu Pro He Ala Val Arg Asp Asp 
230 235 240 245 

ccc gaa acc age tea ctt cgc gtg ate ccg cat cca aat ccc ttt 
Pro Glu Thr Ser Ser Leu Arg Val He Pro His Pro Asn Pro Phe 



250 

tgattgaaag tttgacttaa aaa 



255 260 



691 



739 



787 



835 



880 



903 



<210> 212 
<211> 260 
<212> PRT 

<213> Corynebacteriurti glutamicum 
<400> 212 

Met Pro Gin Leu Val Glu He Arg Asp Leu Asn Val Glu Phe Pro Ser 
15 10 15 

Arg His Ala Val Lys Asn Val Ser Phe Ser Ala Pro Ala Gly Lys Val 
20 25 30 

Thr Ala Leu He Gly Pro Asn Gly Ala Gly Lys Ser Thr Ala Leu Ser 
35 40 45 

Ala He Ala Gly Leu Val Glu Ser Thr Gly Glu Val Met Val Gly Gly 
50 55 60 

Ser Gly Val Ala Ser Lys Ser Ala Lys Ala Arg Ala Arg Leu Leu Ser 
65 70 75 80 

Leu Val Pro Gin Asn Thr Glu Leu Arg He Gly Phe Ser Ala Arg Asp 
85 90 95 

Val Val Ala Met Gly Arg Tyr Pro His Arg Gly Arg Phe Ala Val Glu 
100 105 HO 

Thr Asp Ala Asp Arg Arg Ala Thr Asp Asp Ala Leu Arg Ala He Asn 
115 120 125 

Ala Leu Asp He Ala Glu Gin Pro Val Asn Glu Leu Ser Gly Gly Gin 
130 135 140 

Gin Gin Leu He His He Gly Arg Ala Leu Ala Gin Asp Thr Ala Val 
145 150 155 160 
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Val Leu Leu Asp Glu Pro Val Ser Ala Leu Asp Leu Arg His Gin Val 

165 170 175 

Glu Val Leu Gin Leu Leu Arg Ala Arg Ala Asn Ser Gly Thr Thr Val 

180 185 190 

lie Val Val Leu His Asp Leu Asn His Val Ala Arg Trp Cys Asp His 

195 200 205 

Ala Val Leu Met Ala Asp Gly Glu Val Val Ser Gin Gly Asp lie Arg 

210 215 220 

Glu Val Leu Glu Pro Ala Thr Leu Ser Thr Val Tyr Gly Leu Pro lie 

225 230 235 240 

Ala Val Arg Asp Asp Pro Glu Thr Ser Ser Leu Arg Val lie Pro His 

245 250 255 



Pro Asn Pro Phe 
260 



<210> 213 

<211> 1149 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1126) 

<223> RXN00523 

<400> 213 

tggtgactcg tccgagtgaa attgccgtgg gcatcatcat gccgatcatt ggtgcgccac 60 

tgtttatttg gattattcgt cgtcagaaag tcaaagagct atg age ctt age cat 115 

Met Ser Leu Ser His 
1 5 

caa etc aag cgc cag cgc gca teg cgc aac tec cgc agg tgg ctg att 163 
Gin Leu Lys Arg Gin Arg Ala Ser Arg Asn Ser Arg Arg Trp Leu lie 
10 15 20 

gtt gcg gca ttg ggc gtc gtc acg ctt ggt att ttt get ttt tct ttg 211 
Val Ala Ala Leu Gly Val Val Thr Leu Gly lie Phe Ala Phe Ser Leu 
25 30 35 

atg tgg ggc gag gtg ttt tat ggc cct get cag gtg ctg aaa gtg ttg 259 
Met Trp Gly Glu Val Phe Tyr Gly Pro Ala Gin Val Leu Lys Val Leu 
40 45 50 

tct gga cag cag gtt ccc ggc gcg agt tat tec gtt ggc gtg ttg cgt 307 
Ser Gly Gin Gin Val Pro Gly Ala Ser Tyr Ser Val Gly Val Leu Arg 
55 60 65 

ttg ccg cgc gcg gtg atg ggt ttg act gcg ggt ttg gcg ttt ggc gcg 355 
Leu Pro Arg Ala Val Met Gly Leu Thr Ala Gly Leu Ala Phe Gly Ala 
70 75 80 85 



gcg ggc gtg att ttt cag acg gtg ttg cgt aat cag ttg gcg teg ccg 



403 
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Ala Gly Val lie Phe Gin Thr Val Leu Arg Asn Gin Leu Ala Ser Pro 

90 95 100 

gat att ate ggc att tct tct ggc gcg teg gcg gcg ggc gta att tgc 451 

Asp lie lie Gly lie Ser Ser Gly Ala Ser Ala Ala Gly Val He Cys 

105 110 115 

att gtg ttt ttc ggg atg teg cag tct gca gtg teg gcg att tct ttg 499 

He Val Phe Phe Gly Met Ser Gin Ser Ala Val Ser Ala He Ser Leu 

120 125 130 

tgt gcg tec ttg get gtg gcg ttg ttg att tat ctg gtg gcg tat cgc 547 

Cys Ala Ser Leu Ala Val Ala Leu Leu He Tyr Leu Val Ala Tyr Arg 

135 140 145 

ggt ggt ttt teg gec acg cgt ctg att ctt ace ggc att ggt att get 595 

Gly Gly Phe Ser Ala Thr Arg Leu He Leu Thr Gly He Gly He Ala 

150 155 160 165 

gcg atg ctg aat tea tta gtg teg tat teg ctg tec aag get gat tct 643 

Ala Met Leu Asn Ser Leu Val Ser Tyr Ser Leu Ser Lys Ala Asp Ser 

170 175 180 

tgg gat ctg ccg ace gcg acg cgc tgg ctt acc ggc teg etc aat ggt 691 

Trp Asp Leu Pro Thr Ala Thr Arg Trp Leu Thr Gly Ser Leu Asn Gly 

185 190 195 

gcg acg tgg gat cgt gcg atg ccg ctg att gtc acc act gtg gta etc 739 

Ala Thr Trp Asp Arg Ala Met Pro Leu He Val Thr Thr Val Val Leu 

200 205 210 

att ccg ctg ctg gtg get aat gcg cgc aat gtg gat ctt atg cgt ttg 787 

He Pro Leu Leu Val Ala Asn Ala Arg Asn Val Asp Leu Met Arg Leu 

215 220 225 

ggc aat gat tec gcg gtg ggt ttg ggc gtt get act aat cgc acg cgc 835 

Gly Asn Asp Ser Ala Val Gly Leu Gly Val Ala Thr Asn Arg Thr Arg 

230 235 240 245 

gtc att gcg att att gee get gtt gcg etc ate gec gtt get acc get 883 

Val He Ala He He Ala Ala Val Ala Leu lie Ala Val Ala Thr Ala 

250 255 260 

gca tgc ggc ccg ate gca ttc gtg gcg ttt gtg tct ggc ccc att gec 931 

Ala Cys Gly Pro He Ala Phe Val Ala Phe Val Ser Gly Pro He Ala 

265 270 275 

gcg cgc att tta ggc tec ggc gga teg etc ate ate ccc tec gca etc 979 

Ala Arg He Leu Gly Ser Gly Gly Ser Leu He He Pro Ser Ala Leu 

280 285 290 

ate ggc ggg ttg ate gtg etc ate gec gac eta att ggc caa tac ttc 1027 

He Gly Gly Leu He Val Leu He Ala Asp Leu He Gly Gin Tyr Phe 

295 300 305 

etc ggc acc cgc tac ccc gtc gga gtt gtc acc ggc gca ttc ggc gee 1075 

Leu Gly Thr Arg Tyr Pro Val Gly Val Val Thr Gly Ala Phe Gly Ala 

310 315 320 325 



cca ttc ctt ate tat tta etc att cgt tec aac cgc gcg gga gta acc 
Pro Phe Leu He Tyr Leu Leu He Arg Ser Asn Arg Ala Gly Val Thr 
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330 335 340 

ctg tgaccaccaa ccatcaacta tec 1149 
Leu 



<210> 214 
<211> 342 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Met Ser Leu Ser His Gin Leu Lys Arg Gin Arg Ala Ser Arg Asn Ser 
15 10 15 

Arg Arg Trp Leu lie Val Ala Ala Leu Gly Val Val Thr Leu Gly lie 
20 25 30 

Phe Ala Phe Ser Leu Met Trp Gly Glu Val Phe Tyr Gly Pro Ala Gin 
35 40 45 

Val Leu Lys Val Leu Ser Gly Gin Gin Val Pro Gly Ala Ser Tyr Ser 
50 55 60 

Val Gly Val Leu Arg Leu Pro Arg Ala Val Met Gly Leu Thr Ala Gly 
65 70 75 80 

Leu Ala Phe Gly Ala Ala Gly Val lie Phe Gin Thr Val Leu Arg Asn 
85 90 95 

Gin Leu Ala Ser Pro Asp lie lie Gly lie Ser Ser Gly Ala Ser Ala 
100 105 110 

Ala Gly Val lie Cys lie Val Phe Phe Gly Met Ser Gin Ser Ala Val 
115 120 125 

Ser Ala lie Ser Leu Cys Ala Ser Leu Ala Val Ala Leu Leu lie Tyr 
130 135 140 

Leu Val Ala Tyr Arg Gly Gly Phe Ser Ala Thr Arg Leu lie Leu Thr 
145 150 155 160 

Gly lie Gly lie Ala Ala Met Leu Asn Ser Leu Val Ser Tyr Ser Leu 
165 170 175 

Ser Lys Ala Asp Ser Trp Asp Leu Pro Thr Ala Thr Arg Trp Leu Thr 
180 185 190 

Gly Ser Leu Asn Gly Ala Thr Trp Asp Arg Ala Met Pro Leu lie Val 
195 200 205 

Thr Thr Val Val Leu lie Pro Leu Leu Val Ala Asn Ala Arg Asn Val 
210 215 220 

Asp Leu Met Arg Leu Gly Asn Asp Ser Ala Val Gly Leu Gly Val Ala 
225 230 235 240 

Thr Asn Arg Thr Arg Val lie Ala lie lie Ala Ala Val Ala Leu lie 
245 250 255 
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Ala Val Ala Thr 

260 

Ser Gly Pro lie 
275 

lie Pro Ser Ala 
290 

lie Gly Gin Tyr 
305 

Gly Ala Phe Gly 



Arg Ala Gly Val 
340 



Ala Ala Cys Gly 



Ala Ala Arg lie 
280 

Leu He Gly Gly 
295 

Phe Leu Gly Thr 
310 

Ala Pro Phe Leu 
325 

Thr Leu 



Pro He Ala Phe 
265 

Leu Gly Ser Gly 



Leu lie Val Leu 
300 

Arg Tyr Pro Val 
315 

He Tyr Leu Leu 
330 



Val Ala Phe Val 
270 

Gly Ser Leu He 
285 

He Ala Asp Leu 



Gly Val Val Thr 
320 

He Arg Ser Asn 
335 



<210> 215 
<211> 802 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (30) . * (779) 

<223> FRXA00523 

<400> 215 

tggcgcggcg ggcgtgaatt tttcagacggtg ttg cgt aat cag ttg gcg teg 53 

Val Leu Arg Asn Gin Leu Ala Ser 
1 5 

ccg gat att ate ggc att tct tct ggc gcg teg gcg gcg ggc gta att 101 
Pro Asp He He Gly He Ser Ser Gly Ala Ser Ala Ala Gly Val He 
10 15 20 

tgc att gtg ttt ttc gga atg teg cag tct gca gtg teg gcg att tct 149 
Cys He Val Phe Phe Gly Met Ser Gin Ser Ala Val Ser Ala He Ser 
25 30 35 40 

ttg tgt gcg tec ttg get gtg gcg ttg ttg att tat ctg gtg gcg tat 197 
Leu Cys Ala Ser Leu Ala Val Ala Leu Leu He Tyr Leu Val Ala Tyr 
45 50 55 

cgc ggt ggt ttt teg gec acg cgt ctg att ctt acc ggc att ggt att 245 
Arg Gly Gly Phe Ser Ala Thr Arg Leu He Leu Thr Gly He Gly He 
60 65 70 

get gcg atg ctg aat tea tta gtg teg tat teg ctg tec aag get gat 293 
Ala Ala Met Leu Asn Ser Leu Val Ser Tyr Ser Leu Ser Lys Ala Asp 
75 80 85 

tct tgg gat ctg ccg acc gcg acg cgc tgg ctt acc ggc teg etc aat 341 
Ser Trp Asp Leu Pro Thr Ala Thr Arg Trp Leu Thr Gly Ser Leu Asn 
90 95 100 



ggt gcg acg tgg gat cgt gcg atg ccg ctg att gtc acc act gtg gta 389 
Gly Ala Thr Trp Asp Arg Ala Met Pro Leu He Val Thr Thr Val Val 
105 110 115 120 
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ctc att ccg ctg ctg gtg get aat gcg cgc aat gtg gat ctt atg cgt 437 
Leu lie Pro Leu Leu Val Ala Asn Ala Arg Asn Val Asp Leu Met Arg 
125 130 135 

ttg ggc aat gat tec gcg gtg ggt ttg ggc gtt get act aat cgc acg 485 
Leu Gly Asn Asp Ser Ala Val Gly Leu Gly Val Ala Thr Asn Arg Thr 
140 145 150 

cgc gtc att gcg att att gec get gtt gcg etc ate gee gtt get acc 533 
Arg Val lie Ala lie lie Ala Ala Val Ala Leu lie Ala Val Ala Thr 
155 160 165 

get gca tgc ggc ccg ate gca ttc gtg gcg ttt gtg tct ggc ccc att 581 
Ala Ala Cys Gly Pro lie Ala Phe Val Ala Phe Val Ser Gly Pro He 
170 175 180 

gec gcg cgc att tta ggc tec ggc gga teg etc ate ate ccc tec gca 629 
Ala Ala Arg He Leu Gly Ser Gly Gly Ser Leu He He Pro Ser Ala 
185 190 195 200 

etc ate ggc ggg ttg ate gtg etc ate gee gac eta att ggc caa tac 677 
Leu He Gly Gly Leu He Val Leu He Ala Asp Leu He Gly Gin Tyr 
205 210 215 

ttc etc ggc acc cgc tac ccc gtc gga gtt gtc acc ggc gca ttc ggc 725 
Phe Leu Gly Thr Arg Tyr Pro Val Gly Val Val Thr Gly Ala Phe Gly 
220 225 230 

gec cca ttc ctt ate tat tta etc att cgt tec aac cgc gcg gga gta 773 
Ala Pro Phe Leu He Tyr Leu Leu He Arg Ser Asn Arg Ala Gly Val 
235 240 245 

acc ctg tgaccaccaa ccatcaacta tec 802 
Thr Leu 
250 



<210> 216 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Val Leu Arg Asn Gin Leu Ala Ser Pro Asp He He Gly He Ser Ser 
15 10 15 

Gly Ala Ser Ala Ala Gly Val He Cys He Val Phe Phe Gly Met Ser 
20 25 30 

Gin Ser Ala Val Ser Ala He Ser Leu Cys Ala Ser Leu Ala Val Ala 
35 40 45 

Leu Leu He Tyr Leu Val Ala Tyr Arg Gly Gly Phe Ser Ala Thr Arg 
50 55 60 

Leu He Leu Thr Gly He Gly He Ala Ala Met Leu Asn Ser Leu Val 
65 70 75 80 



Ser Tyr Ser Leu Ser Lys Ala Asp Ser Trp Asp Leu Pro Thr Ala Thr 
85 90 95 
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Arg Trp Leu Thr 
100 

Pro Leu lie Val 
115 

Ala Arg Asn Val 
130 

Leu Gly Val Ala 
145 

Val Ala Leu lie 



Val Ala Phe Val 
180 

Gly Ser Leu lie 
195 

lie Ala Asp Leu 
210 

Gly Val Val Thr 
225 

lie Arg Ser Asn 



Gly Ser Leu Asn 



Thr Thr Val Val 
120 

Asp Leu Met Arg 
135 

Thr Asn Arg Thr 
150 

Ala Val Ala Thr 
165 

Ser Gly Pro lie 



lie Pro Ser Ala 
200 

lie Gly Gin Tyr 
215 

Gly Ala Phe Gly 
230 

Arg Ala Gly Val 
245 



Gly Ala Thr Trp 
105 

Leu lie Pro Leu 



Leu Gly Asn Asp 
140 

Arg Val He Ala 
155 

Ala Ala Cys Gly 
170 

Ala Ala Arg He 
135 

Leu He Gly Gly 



Phe Leu Gly Thr 
220 

Ala Pro Phe Leu 
235 

Thr Leu 
250 



Asp Arg Ala Met 
110 

Leu Val Ala Asn 
125 

Ser Ala Val Gly 



He He Ala Ala 
160 

Pro He Ala Phe 
175 

Leu Gly Ser Gly 
190 

Leu He Val Leu 
205 

Arg Tyr Pro Val 



He Tyr Leu Leu 
240 



<210> 217 

<211> 1167 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1144) 
<223> RXA01289 

<400> 217 

ctcacctaag atgttctaag cgttttagtt tcagctagtt ttaaggactt tcgatgtctc 60 

atacttttct ttccccctcg atctttagga gtcacgcgat atg acg gcg gtg gcg 115 

Met Thr Ala Val Ala 
1 5 

gta gag aag cag aag gag acg teg ata age aaa aac etc ggc agg cgc 163 
Val Glu Lys Gin Lys Glu Thr Ser He Ser Lys Asn Leu Gly Arg Arg 
10 15 20 

cga gcg ctg ggc att etc gga ate gtc gtg gca ctg ggt gcg ctt att 211 
Arg Ala Leu Gly He Leu Gly He Val Val Ala Leu Gly Ala Leu He 
25 30 35 

gtt tta agt att get gtg ggt gcg aac cca ctt tct ttt age tec gta 259 
Val Leu Ser He Ala Val Gly Ala Asn Pro Leu Ser Phe Ser Ser Val 
40 45 50 
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tgg cag ggt ttt acc gca cac gac age tct gag gcg teg att ate gtg 307 

Trp Gin Gly Phe Thr Ala His Asp Ser Ser Glu Ala Ser lie lie Val 

55 60 65 

tgg tea atg cgt att ccg cgc acg ctg gtg ggc ate gtg act ggc get 355 

Trp Ser Met Arg lie Pro Arg Thr Leu Val Gly lie Val Thr Gly Ala 

70 75 80 85 

get ttt ggt gtg gcg ggt get tta att caa gcg ctg acg cgc aac ccg 403 

Ala Phe Gly Val Ala Gly Ala Leu lie Gin Ala Leu Thr Arg Asn Pro 

90 95 100 

ctt gee gat ccc gga att ttg gga gtt aac gcg ggt gca ggt ttc gca 451 

Leu Ala Asp Pro Gly lie Leu Gly Val Asn Ala Gly Ala Gly Phe Ala 

105 110 115 

gtg acc gta ggt gtc gga ttt ttc gga etc age age gtg acg ggc tac 499 

Val Thr Val Gly Val Gly Phe Phe Gly Leu Ser Ser Val Thr Gly Tyr 

120 125 130 

ate tgg ttc gca ttc ctg ggc get gee gee get acc ctg ctg gtg tat 547 

He Trp Phe Ala Phe Leu Gly Ala Ala Ala Ala Thr Leu Leu Val Tyr 

135 140 145 

ttc att ggt gcg age acc age ggc age gtt aat cct gtt get ctg gtc 595 

Phe He Gly Ala Ser Thr Ser Gly Ser Val Asn Pro Val Ala Leu Val 

150 155 160 165 

etc gee ggc gtt get ctg gee gee gtg ctt ggt ggc gtc acg age ttc 643 

Leu Ala Gly Val Ala Leu Ala Ala Val Leu Gly Gly Val Thr Ser Phe 

170 175 180 

etc aca ctg att gat cct gag act ttt gaa age ate cgc aat tgg aat 691 

Leu Thr Leu He Asp Pro Glu Thr Phe Glu Ser He Arg Asn Trp Asn 

185 190 195 

ctt ggt tct gtt gca cgc acc gac etc age gac acc atg acc gta ttg 739 

Leu Gly Ser Val Ala Arg Thr Asp Leu Ser Asp Thr Met Thr Val Leu 

200 205 210 

cca ttc ctg gca gtc gga ctg gec ate gcg etc ctg ctg teg gga gca 787 

Pro Phe Leu Ala Val Gly Leu Ala He Ala Leu Leu Leu Ser Gly Ala 

215 220 225 

ctg aac tec att gcg ctt ggc gat gac ctt get gca tec ctg ggc acc 835 

Leu Asn Ser He Ala Leu Gly Asp Asp Leu Ala Ala Ser Leu Gly Thr 

230 235 240 245 

aaa gtg atg cgc acc cgc gtg etc ggc ate att tea gtc acc ttg ttg 883 

Lys Val Met Arg Thr Arg Val Leu Gly He He Ser Val Thr Leu Leu 

250 255 260 

gec ggc ggc gcg acc gee ctt act ggt ggt ate ggc ttc gta ggc ctt 931 

Ala Gly Gly Ala Thr Ala Leu Thr Gly Gly He Gly Phe Val Gly Leu 

265 270 275 

atg gtt ccc cac gtt gtg cgc tgg gta gtt ggc ccc gat caa cga tgg 979 

Met Val Pro His Val Val Arg Trp Val Val Gly Pro Asp Gin Arg Trp 

280 285 290 



ate ate acc ttc age gec ctg tgc gec cct gtt ctt gta etc ggc gca 



1027 
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Ile lie Thr Phe Ser Ala Leu Cys Ala Pro Val Leu Val Leu Gly Ala 
295 300 305 



gac att ttg gga cgc ate ate gec cgc ccc ggc gaa att gaa gta ggc 
Asp lie Leu Gly Arg lie lie Ala Arg Pro Gly Glu lie Glu Val Gly 
310 315 320 325 



1075 



att gtt acc gca gtc ate ggc gca cct gtc ctg ate gca eta gtt cga 
lie Val Thr Ala Val lie Gly Ala Pro Val Leu lie Ala Leu Val Arg 
330 335 340 



1123 



egg agg aaa gee agt ggt ctt taatatcaaa tctagaactg atg 
Arg Arg Lys Ala Ser Gly Leu 
345 



1167 



<210> 218 
<211> 348 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Thr Ala Val Ala Val Glu Lys Gin Lys Glu Thr Ser lie Ser Lys 
15 10 15 

Asn Leu Gly Arg Arg Arg Ala Leu Gly lie Leu Gly lie Val Val Ala 
20 25 30 

Leu Gly Ala Leu lie Val Leu Ser lie Ala Val Gly Ala Asn Pro Leu 
35 40 45 

Ser Phe Ser Ser Val Trp Gin Gly Phe Thr Ala His Asp Ser Ser Glu 
50 55 60 

Ala Ser lie lie Val Trp Ser Met Arg lie Pro Arg Thr Leu Val Gly 
65 70 75 80 

lie Val Thr Gly Ala Ala Phe Gly Val Ala Gly Ala Leu He Gin Ala 
85 90 95 

Leu Thr Arg Asn Pro Leu Ala Asp Pro Gly He Leu Gly Val Asn Ala 
100 105 110 

Gly Ala Gly Phe Ala Val Thr Val Gly Val Gly Phe Phe Gly Leu Ser 
115 120 125 

Ser Val Thr Gly Tyr He Trp Phe Ala Phe Leu Gly Ala Ala Ala Ala 
130 135 140 

Thr Leu Leu Val Tyr Phe He Gly Ala Ser Thr Ser Gly Ser Val Asn 
145 150 155 160 

Pro Val Ala Leu Val Leu Ala Gly Val Ala Leu Ala Ala Val Leu Gly 
165 170 175 

Gly Val Thr Ser Phe Leu Thr Leu He Asp Pro Glu Thr Phe Glu Ser 
180 185 190 



He Arg Asn Trp Asn Leu Gly Ser Val Ala Arg Thr Asp Leu Ser Asp 
195 200 205 
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Thr Met Thr Val 
210 

Leu Leu Ser Gly 
225 

Ala Ser Leu Gly 



Ser Val Thr Leu 
260 

Gly Phe Val Gly 
275 

Pro Asp Gin Arg 
290 

Leu Val Leu Gly 
305 

Glu He Glu Val 



He Ala Leu Val 
340 



Leu Pro Phe Leu 
215 

Ala Leu Asn Ser 
230 

Thr Lys Val Met 
245 

Leu Ala Gly Gly 



Leu Met Val Pro 
280 

Trp lie He Thr 
295 

Ala Asp He Leu 
310 

Gly He Val Thr 
325 

Arg Arg Arg Lys 



Ala Val Gly Leu 
220 

He Ala Leu Gly 
235 

Arg Thr Arg Val 
250 

Ala Thr Ala Leu 
265 

His Val Val Arg 



Phe Ser Ala Leu 
300 

Gly Arg He He 
315 

Ala Val He Gly 
330 

Ala Ser Gly Leu 
345 



Ala He Ala Leu 



Asp Asp Leu Ala 
240 

Leu Gly He He 
255 

Thr Gly Gly He 
270 

Trp Val Val Gly 
285 

Cys Ala Pro Val 



Ala Arg Pro Gly 
320 

Ala Pro Val Leu 
335 



<210> 219 
<211> 1287 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXA01290 

<400> 219 

ggacgcatca tcgcccgccc cggcgaaatt gaagtaggca ttgttaccgc agtcatcggc 60 

gcacctgtcc tgatcgcact agttcgacgg aggaaagcca gtg gtc ttt aat ate 115 

Val Val Phe Asn He 
1 5 

aaa tct aga act gat gaa act cct gtt get gcg tct gag ccg gtg gaa 163 
Lys Ser Arg Thr Asp Glu Thr Pro Val Ala Ala Ser Glu Pro Val Glu 
10 15 20 

tec act aga cct gtg tct gaa get teg aca age cct gcg ctt aac ccc 211 
Ser Thr Arg Pro Val Ser Glu Ala Ser Thr Ser Pro Ala Leu Asn Pro 
25 30 35 

ggc tac cac gca gtt tea gtg cag agg cgc egg ttc tct ttc cgc ate 259 
Gly Tyr His Ala Val Ser Val Gin Arg Arg Arg Phe Ser Phe Arg He 
40 45 50 



cca gec cgc etc atg gtg gtt age ctt ate ctt ttc gec ate gcg eta 307 
Pro Ala Arg Leu Met Val Val Ser Leu He Leu Phe Ala He Ala Leu 
55 60 65 
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tgc age gec aca tgg get ate acg atg ggc gat tac cca ctg tct ttg 
Cys Ser Ala Thr Trp Ala lie Thr Met Gly Asp Tyr Pro Leu Ser Leu 
70 75 80 85 



355 



ggg cag gtg att aat gca ctt get ggc ace ggc gag aaa ttc cag ttg 
Gly Gin Val lie Asn Ala Leu Ala Gly Thr Gly Glu Lys Phe Gin Leu 
90 95 100 



403 



ttg gtg gtg egg gaa tgg cgt eta cct gta gee att get get gtt gtc 
Leu Val Val Arg Glu Trp Arg Leu Pro Val Ala lie Ala Ala Val Val 
105 110 115 



451 



ttc ggc gcg ctg ctt ggc ata ggt gga gcg att ttc cag teg att act 
Phe Gly Ala Leu Leu Gly lie Gly Gly Ala lie Phe Gin Ser lie Thr 
120 125 130 



499 



cga aac ccg ttg ggt tea cct gac gtg att ggt ttc gat gca ggt tct 
Arg Asn Pro Leu Gly Ser Pro Asp Val He Gly Phe Asp Ala Gly Ser 
135 140 145 



547 



tac acg gcg gtg gtt ctt gtc att ttg gtc etc ggc aac act cac tac 
Tyr Thr Ala Val Val Leu Val He Leu Val Leu Gly Asn Thr His Tyr 
150 155 160 165 



595 



tgg age ate get ttc get gec ate gtc ggt ggc att gtt ace gee ttt 
Trp Ser He Ala Phe Ala Ala He Val Gly Gly He Val Thr Ala Phe 
170 175 180 



643 



gec gtg tat gtc ctg gcg tgg cgt aaa ggt gtg caa ggt ttc cgc ttg 
Ala Val Tyr Val Leu Ala Trp Arg Lys Gly Val Gin Gly Phe Arg Leu 
185 190 195 



691 



ate ate gtg ggc ate ggt gtc teg gec atg etc agt tec gtt aac gcg 
He He Val Gly He Gly Val Ser Ala Met Leu Ser Ser Val Asn Ala 
200 205 210 



739 



tat eta ate acc cgc gee gat gtg gaa gac gee atg gtt gtg ggc ttc 
Tyr Leu He Thr Arg Ala Asp Val Glu Asp Ala Met Val Val Gly Phe 
215 220 225 



787 



tgg agt gee ggt tec ate aac cgc att acc tgg caa tct ctg etc ccc 
Trp Ser Ala Gly Ser He Asn Arg He Thr Trp Gin Ser Leu Leu Pro 
230 235 240 245 



835 



tct ctg gtg ate get get gtc ate ate gtg gec gee att gtg ctg gca 
Ser Leu Val He Ala Ala Val He He Val Ala Ala He Val Leu Ala 
250 255 260 



agg tea ctg cgt ttc atg gaa atg ggc gat gac gta gee acc acc etc 
Arg Ser Leu Arg Phe Met Glu Met Gly Asp Asp Val Ala Thr Thr Leu 
265 270 275 



931 



ggt gtg aaa aca aac tec acc cgc ttg gca etc ate gtt gtc ggc gtt 979 
Gly Val Lys Thr Asn Ser Thr Arg Leu Ala Leu He Val Val Gly Val 
280 285 290 

get acc tec gcg ttg gtt aca gca get gec gga ccg ate tec ttc ate 1027 
Ala Thr Ser Ala Leu Val Thr Ala Ala Ala Gly Pro He Ser Phe He 
295 300 305 

gcg ttg gtt gee cca cag ctg gca cgt cgc etc act aaa acc cct ggt 1075 
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Ala Leu Val Ala Pro Gin Leu Ala Arg Arg Leu Thr Lys Thr Pro Gly 
310 315 320 325 

gtc age ctg gtt get gec get gca atg ggt tec gca ctg etc age tgc 1123 
Val Ser Leu Val Ala Ala Ala Ala Met Gly Ser Ala Leu Leu Ser Cys 
330 335 340 

get cac etc ctt tec ctg att ate age tec ttc tac cgc ace ate ccg 1171 
Ala His Leu Leu Ser Leu lie lie Ser Ser Phe Tyr Arg Thr lie Pro 
345 350 355 

gtt ggc ctg ttg act gta tec ate ggt ggt tgc tac atg ate tgg ctt 1219 
Val Gly Leu Leu Thr Val Ser lie Gly Gly Cys Tyr Met lie Trp Leu 
360 365 370 

ctg ctg cgc gaa acc cgc cgc caa tac cgc ace ggc ace ate cga 1264 
Leu Leu Arg Glu Thr Arg Arg Gin Tyr Arg Thr Gly Thr lie Arg 
375 380 385 

tagttctttt aaggatccct cat 1287 



<210> 220 
<211> 388 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 220 

Val Val Phe Asn lie Lys Ser Arg Thr Asp Glu Thr Pro Val Ala Ala 
15 10 15 

Ser Glu Pro Val Glu Ser Thr Arg Pro Val Ser Glu Ala Ser Thr Ser 
20 25 30 

Pro Ala Leu Asn Pro Gly Tyr His Ala Val Ser Val Gin Arg Arg Arg 
35 40 45 

Phe Ser Phe Arg He Pro Ala Arg Leu Met Val Val Ser Leu He Leu 
50 55 60 

Phe Ala He Ala Leu Cys Ser Ala Thr Trp Ala He Thr Met Gly Asp 
65 70 75 80 

Tyr Pro Leu Ser Leu Gly Gin Val He Asn Ala Leu Ala Gly Thr Gly 
85 90 95 

Glu Lys Phe Gin Leu Leu Val Val Arg Glu Trp Arg Leu Pro Val Ala 
100 105 110 

He Ala Ala Val Val Phe Gly Ala Leu Leu Gly He Gly Gly Ala He 
115 120 125 

Phe Gin Ser He Thr Arg Asn Pro Leu Gly Ser Pro Asp Val He Gly 
130 135 140 

Phe Asp Ala Gly Ser Tyr Thr Ala Val Val Leu Val He Leu Val Leu 
145 150 155 160 



Gly Asn Thr His Tyr Trp Ser He Ala Phe Ala Ala He Val Gly Gly 
165 170 175 
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Ile Val Thr Ala Phe Ala Val Tyr Val Leu Ala Trp Arg Lys Gly Val 
180 185 190 

Gin Gly Phe Arg Leu lie lie Val Gly lie Gly Val Ser Ala Met Leu 
195 200 205 

Ser Ser Val Asn Ala Tyr Leu lie Thr Arg Ala Asp Val Glu Asp Ala 
210 215 220 

Met Val Val Gly Phe Trp Ser Ala Gly Ser lie Asn Arg lie Thr Trp 
225 230 235 240 

Gin Ser Leu Leu Pro Ser Leu Val lie Ala Ala Val lie lie Val Ala 
245 250 255 

Ala lie Val Leu Ala Arg Ser Leu Arg Phe Met Glu Met Gly Asp Asp 
260 265 270 

Val Ala Thr Thr Leu Gly Val Lys Thr Asn Ser Thr Arg Leu Ala Leu 

275 280 285 

lie Val Val Gly Val Ala Thr Ser Ala Leu Val Thr Ala Ala Ala Gly 
290 295 300 

Pro lie Ser Phe lie Ala Leu Val Ala Pro Gin Leu Ala Arg Arg Leu 
305 310 315 320 

Thr Lys Thr Pro Gly Val Ser Leu Val Ala Ala Ala Ala Met Gly Ser 
325 330 335 

Ala Leu Leu Ser Cys Ala His Leu Leu Ser Leu lie lie Ser Ser Phe 
340 345 350 

Tyr Arg Thr lie Pro Val Gly Leu Leu Thr Val Ser lie Gly Gly Cys 
355 360 365 

Tyr Met lie Trp Leu Leu Leu Arg Glu Thr Arg Arg Gin Tyr Arg Thr 
370 375 380 

Gly Thr lie Arg 
385 



<210> 221 
<211> 605 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (582) 
<223> RXA01822 

<400> 221 

atg gcc aga caa aat age aat acc ggc ggg ttg cgt ctg gtg ttg gtt 48 
Met Ala Arg Gin Asn Ser Asn Thr Gly Gly Leu Arg Leu Val Leu Val 
15 10 15 



ggt ate gga aca ggt gca ttt ttg ggt get get cgt gat ttc ttc atg 96 
Gly lie Gly Thr Gly Ala Phe Leu Gly Ala Ala Arg Asp Phe Phe Met 
20 25 30 
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gtg cgc gca gat att acg ggt get teg acg gta cag ctg tgg tct gec 144 

Val Arg Ala Asp lie Thr Gly Ala Ser Thr Val Gin Leu Trp Ser Ala 

35 40 45 

ggt teg ttg age ggg cgc gac tgg aat cat gec ctg ttg gtg ttg att 192 

Gly Ser Leu Ser Gly Arg Asp Trp Asn His Ala Leu Leu Val Leu lie 

50 55 60 

teg tgt gca gtg att gtg cca gca ctg tgc att att gtc cgc cgt tta 240 

Ser Cys Ala Val lie Val Pro Ala Leu Cys lie lie Val Arg Arg Leu 

65 70 75 80 

cgc ctg atg gaa atg ggt gat gat gca get ggg gca ctt gga att tea 288 

Arg Leu Met Glu Met Gly Asp Asp Ala Ala Gly Ala Leu Gly lie Ser 

85 90 95 

gtg gag aga aca egg ttg ata gee att ttg ttg get gtg ctg ctg gtg 336 

Val Glu Arg Thr Arg Leu lie Ala lie Leu Leu Ala Val Leu Leu Val 

100 105 110 

ggg ate gee acc gca get gca ggt ccc ate get ttt att gca ctg gca 384 

Gly He Ala Thr Ala Ala Ala Gly Pro He Ala Phe He Ala Leu Ala 

115 120 125 

gca cct cag att gec egg get ctg gee egg gag gat gga gtg ctg gtg 432 

Ala Pro Gin He Ala Arg Ala Leu Ala Arg Glu Asp Gly Val Leu Val 

130 135 140 

get gcg teg ata age att ggc tct ggg ctg tta gtt gcg gcg gat tgc 480 

Ala Ala Ser He Ser He Gly Ser Gly Leu Leu Val Ala Ala Asp Cys 

145 150 155 160 

eta gag caa cac gtt gat act gag ctg cac acg ccc gtt ggc ctg gtg 528 

Leu Glu Gin His Val Asp Thr Glu Leu His Thr Pro Val Gly Leu Val 

165 170 175 

acc agt ttg ctg ggc ggg gtg tat ttg atg tgg ctt ttg age cga aag 576 

Thr Ser Leu Leu Gly Gly Val Tyr Leu Met Trp Leu Leu Ser Arg Lys 

180 185 190 

gag gca taaatgctgc aagcgcatga tct 605 
Glu Ala 



<210> 222 
<211> 194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

Met Ala Arg Gin Asn Ser Asn Thr Gly Gly Leu Arg Leu Val Leu Val 
15 10 15 

Gly He Gly Thr Gly Ala Phe Leu Gly Ala Ala Arg Asp Phe Phe Met 
20 25 30 



Val Arg Ala Asp He Thr Gly Ala Ser Thr Val Gin Leu Trp Ser Ala 
35 40 45 
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Gly Ser Leu Ser 
50 

Ser Cys Ala Val 
65 

Arg Leu Met Glu 



Val Glu Arg Thr 

100 

Gly lie Ala Thr 
115 

Ala Pro Gin lie 
130 

Ala Ala Ser lie 
145 

Leu Glu Gin His 



Thr Ser Leu Leu 
180 

Glu Ala 



Gly Arg Asp Trp 
55 

lie Val Pro Ala 
70 

Met Gly Asp Asp 
85 

Arg Leu lie Ala 



Ala Ala Ala Gly 
120 

Ala Arg Ala Leu 
135 

Ser lie Gly Ser 
150 

Val Asp Thr Glu 
165 

Gly Gly Val Tyr 



Asn His Ala Leu 
60 

Leu Cys lie lie 
75 

Ala Ala Gly Ala 
90 

lie Leu Leu Ala 
105 

Pro lie Ala Phe 



Ala Arg Glu Asp 
140 

Gly Leu Leu Val 
155 

Leu His Thr Pro 
170 

Leu Met Trp Leu 
185 



Leu Val Leu lie 



Val Arg Arg Leu 
80 

Leu Gly lie Ser 
95 

Val Leu Leu Val 
110 

lie Ala Leu Ala 
125 

Gly Val Leu Val 



Ala Ala Asp Cys 
160 

Val Gly Leu Val 
175 

Leu Ser Arg Lys 
190 



<210> 223 

<211> 1119 

<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1096) 

<223> RXN00466 

<400> 223 

tttaaaagcg cactaagagc tcgtcaattc tttaaaacaa gctgagaatg tgaataatag 60 

gataggttaa cctgattcga ttagaaaacg gagatttgtc gtg caa tec cgc ctg 115 

Val Gin Ser Arg Leu 
1 5 

tec aaa ate ctg cgc agt age gtc gta ggc gtt get gtc eta gee ctg 163 
Ser Lys lie Leu Arg Ser Ser Val Val Gly Val Ala Val Leu Ala Leu 
10 15 20 

tta get ggg tgt tct aac aat gca gat gac ace gac get gat tea aca 211 
Leu Ala Gly Cys Ser Asn Asn Ala Asp Asp Thr Asp Ala Asp Ser Thr 
25 30 35 

tec acg gga aac tec get ttt cct gtt teg att gaa cac gag ttc gga 259 
Ser Thr Gly Asn Ser Ala Phe Pro Val Ser lie Glu His Glu Phe Gly 
40 45 50 



ace ace aca ate gat gat gta ccc gaa aga gtt gtc ace ctt ggc gtt 



307 



BGM31CP 



-309- 



Thr Thr Thr lie Asp Asp Val Pro Glu Arg Val Val Thr Leu Gly Val 

55 60 65 

acc gac gcc gat att gtc etc gca ttg ggg acc gtc cca gta ggc aac 355 

Thr Asp Ala Asp lie Val Leu Ala Leu Gly Thr Val Pro Val Gly Asn 

70 75 80 85 

acc gga tac aaa ttc ttc gaa aac gga ttg gga ccg tgg act gat gag 403 

Thr Gly Tyr Lys Phe Phe Glu Asn Gly Leu Gly Pro Trp Thr Asp Glu 

90 95 100 

tta gtg gaa ggc aaa gaa tta aca ctg ctt gac tct gat tec aca cca 451 

Leu Val Glu Gly Lys Glu Leu Thr Leu Leu Asp Ser Asp Ser Thr Pro 

105 110 115 

gat ctt gaa caa gta gca gcc ctg gag cca gac ctg att att gga gtc 4 99 

Asp Leu Glu Gin Val Ala Ala Leu Glu Pro Asp Leu lie lie Gly Val 

120 125 130 

tct gcg ggg ttt gac gac gtt gta tac gag caa eta tct gat ate gca 547 

Ser Ala Gly Phe Asp Asp Val Val Tyr Glu Gin Leu Ser Asp lie Ala 

135 140 145 

ccg gtg gtc gcc cgt cca gcg gga aca get gca tac gca gta get cgc 595 

Pro Val Val Ala Arg Pro Ala Gly Thr Ala Ala Tyr Ala Val Ala Arg 

150 155 160 165 

gag gaa get acc aac ctt gtt gcc cgt gcg atg ggg caa tea gaa aaa 643 

Glu Glu Ala Thr Asn Leu Val Ala Arg Ala Met Gly Gin Ser Glu Lys 

170 175 180 

gga caa gag etc aat gag gaa aca gat get ctg ate caa get gcg cgt 691 

Gly Gin Glu Leu Asn Glu Glu Thr Asp Ala Leu lie Gin Ala Ala Arg 

185 190 195 

gat gaa aat cct tct ttt gac ggt aaa aca gga acc gtc ate ttg cca 739 

Asp Glu Asn Pro Ser Phe Asp Gly Lys Thr Gly Thr Val lie Leu Pro 

200 205 210 

tac cag ggt aaa tac ggt gcc tac ctg cca ggc gat gea egg gga caa 787 

Tyr Gin Gly Lys Tyr Gly Ala Tyr Leu Pro Gly Asp Ala Arg Gly Gin 

215 220 225 

ttc etc gat tea ctt ggc att teg ctg ccg gaa gca gtt ctt teg cga 835 

Phe Leu Asp Ser Leu Gly lie Ser Leu Pro Glu Ala Val Leu Ser Arg 

230 235 240 245 

gac acc ggc gac age ttc ttt gtc gat gtc ccc get gaa age gtc aaa 883 

Asp Thr Gly Asp Ser Phe Phe Val Asp Val Pro Ala Glu Ser Val Lys 

250 255 260 

gac gta gac ggt gat gtt etc etc gtg ctt tec aac gac gaa aat ctg 931 

Asp Val Asp Gly Asp Val Leu Leu Val Leu Ser Asn Asp Glu Asn Leu 

265 270 275 

gat ate aca gca gag aat cca ctg ttt gaa aca etc aac gtt gtg caa 979 

Asp lie Thr Ala Glu Asn Pro Leu Phe Glu Thr Leu Asn Val Val Gin 

280 285 290 



aaa gac gca gta att gtg gca aca ace gaa gaa cgc ggg gcg att acc 
Lys Asp Ala Val lie Val Ala Thr Thr Glu Glu Arg Gly Ala lie Thr 



1027 
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295 300 305 

tac aac tea gtg ctg tct gtt cct ttt gcg ttg gaa cat etc gca cca 1075 
Tyr Asn Ser Val Leu Ser Val Pro Phe Ala Leu Glu His Leu Ala Pro 
310 315 320 325 

cgt att get gag get ttg aag taaaactcaa ctactcgagc aca 1119 
Arg lie Ala Glu Ala Leu Lys 
330 



<210> 224 
<211> 332 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 

Val Gin Ser Arg Leu Ser Lys lie : 
1 5 



Leu Arg Ser Ser Val Val Gly Val 
10 15 



Ala Val Leu Ala Leu Leu Ala Gly Cys Ser Asn Asn Ala Asp Asp Thr 
20 25 30 

Asp Ala Asp Ser Thr Ser Thr Gly Asn Ser Ala Phe Pro Val Ser lie 
35 40 45 

Glu His Glu Phe Gly Thr Thr Thr lie Asp Asp Val Pro Glu Arg Val 
50 55 60 

Val Thr Leu Gly Val Thr Asp Ala Asp lie Val Leu Ala Leu Gly Thr 
65 70 75 80 

Val Pro Val Gly Asn Thr Gly Tyr Lys Phe Phe Glu Asn Gly Leu Gly 
85 90 95 

Pro Trp Thr Asp Glu Leu Val Glu Gly Lys Glu Leu Thr Leu Leu Asp 
100 105 110 

Ser Asp Ser Thr Pro Asp Leu Glu Gin Val Ala Ala Leu Glu Pro Asp 
115 120 125 

Leu lie lie Gly Val Ser Ala Gly Phe Asp Asp Val Val Tyr Glu Gin 
130 135 140 

Leu Ser Asp lie Ala Pro Val Val Ala Arg Pro Ala Gly Thr Ala Ala 
145 150 155 160 

Tyr Ala Val Ala Arg Glu Glu Ala Thr Asn Leu Val Ala Arg Ala Met 
165 170 175 

Gly Gin Ser Glu Lys Gly Gin Glu Leu Asn Glu Glu Thr Asp Ala Leu 
180 185 190 

lie Gin Ala Ala Arg Asp Glu Asn Pro Ser Phe Asp Gly Lys Thr Gly 
195 200 205 

Thr Val lie Leu Pro Tyr Gin Gly Lys Tyr Gly Ala Tyr Leu Pro Gly 
210 215 220 



Asp Ala Arg Gly Gin Phe Leu Asp Ser Leu Gly lie Ser Leu Pro Glu 
225 230 235 240 
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Ala Val Leu Ser 



Ala Glu Ser Val 
260 

Asn Asp Glu Asn 
275 

Leu Asn Val Val 
290 

Arg Gly Ala lie 
305 

Glu His Leu Ala 



Arg Asp Thr Gly 
245 

Lys Asp Val Asp 



Leu Asp lie Thr 

280 

Gin Lys Asp Ala 
295 

Thr Tyr Asn Ser 
310 

Pro Arg lie Ala 
325 



Asp Ser Phe Phe 

250 

Gly Asp Val Leu 
265 

Ala Glu Asn Pro 



Val He Val Ala 
300 

Val Leu Ser Val 
315 

Glu Ala Leu Lys 
330 



Val Asp Val Pro 
255 

Leu Val Leu Ser 
270 

Leu Phe Glu Thr 
285 

Thr Thr Glu Glu 



Pro Phe Ala Leu 

320 



<210> 225 
<211> 1087 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1087) 
<223> FRXA00466 

<400> 225 

tttaaaagcg cactaagagc tcgtcaattc tttaaaacaa gctgagaatg tgaataatag 60 

gataggttaa cctgattcga ttagaaaacg gagatttgtc gtg caa tec cgc ctg 115 

Val Gin Ser Arg Leu 
1 5 

tec aaa ate ctg cgc agt age gtc gta ggc gtt get gtc eta gec ctg 163 
Ser Lys He Leu Arg Ser Ser Val Val Gly Val Ala Val Leu Ala Leu 
10 15 20 

tta get ggg tgt tct aac aat gca gat gac acc gac get gat tea aca 211 
Leu Ala Gly Cys Ser Asn Asn Ala Asp Asp Thr Asp Ala Asp Ser Thr 
25 30 35 

tec acg gga aac tec get ttt cct gtt teg att gaa cac gag ttc gga 259 
Ser Thr Gly Asn Ser Ala Phe Pro Val Ser He Glu His Glu Phe Gly 
40 45 50 

acc acc aca ate gat gat gta ccc gaa aga gtt gtc acc ctt ggc gtt 307 
Thr Thr Thr He Asp Asp Val Pro Glu Arg Val Val Thr Leu Gly Val 
55 60 65 

acc gac gec gat att gtc etc gca ttg ggg acc gtc cca gta ggc aac 355 
Thr Asp Ala Asp He Val Leu Ala Leu Gly Thr Val Pro Val Gly Asn 
70 75 80 85 



acc gga tac aaa ttc ttc gaa aac gga ttg gga ccg tgg act gat gag 
Thr Gly Tyr Lys Phe Phe Glu Asn Gly Leu Gly Pro Trp Thr Asp Glu 
90 95 100 



403 
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tta gtg gaa ggc aaa gaa tta aca ctg ctt gac tct gat tec aca cca 451 

Leu Val Glu Gly Lys Glu Leu Thr Leu Leu Asp Ser Asp Ser Thr Pro 
105 110 115 

gat ctt gaa caa gta gca gec ctg gag cca gac ctg att att gga gtc 499 

Asp Leu Glu Gin Val Ala Ala Leu Glu Pro Asp Leu lie lie Gly Val 
120 125 130 

tct gcg ggg ttt gac gac gtt gta tac gag caa eta tct gat ate gca 547 

Ser Ala Gly Phe Asp Asp Val Val Tyr Glu Gin Leu Ser Asp lie Ala 

135 140 145 

ccg gtg gtc gec cgt cca gcg gga aca get gca tac gca gta get cgc 595 

Pro Val Val Ala Arg Pro Ala Gly Thr Ala Ala Tyr Ala Val Ala Arg 
150 155 160 165 

gag gaa get acc aac ctt gtt gec cgt gcg atg ggg caa tea gaa aaa 643 

Glu Glu Ala Thr Asn Leu Val Ala Arg Ala Met Gly Gin Ser Glu Lys 
170 175 180 

gga caa gag etc aat gag gaa aca gat get ctg ate caa get gcg cgt 691 

Gly Gin Glu Leu Asn Glu Glu Thr Asp Ala Leu lie Gin Ala Ala Arg 
185 190 195 

gat gaa aat cct tct ttt gac ggt aaa aca gga acc gtc ate ttg cca 739 

Asp Glu Asn Pro Ser Phe Asp Gly Lys Thr Gly Thr Val lie Leu Pro 
200 205 210 

tac cag ggt aaa tac ggt gec tac ctg cca ggc gat gca egg gga caa 787 

Tyr Gin Gly Lys Tyr Gly Ala Tyr Leu Pro Gly Asp Ala Arg Gly Gin 

215 220 225 

ttc etc gat tea ctt ggc att teg ctg ccg gaa gca gtt ctt teg cga 835 

Phe Leu Asp Ser Leu Gly lie Ser Leu Pro Glu Ala Val Leu Ser Arg 
230 235 240 245 

gac acc ggc gac age ttc ttt gtc gat gtc ccc get gaa age gtc aaa 883 

Asp Thr Gly Asp Ser Phe Phe Val Asp Val Pro Ala Glu Ser Val Lys 
250 255 260 

gac gta gac ggt gat gtt etc etc gtg ctt tec aac gac gaa aat ctg 931 

Asp Val Asp Gly Asp Val Leu Leu Val Leu Ser Asn Asp Glu Asn Leu 
265 270 275 

gat ate aca gca gag aat cca ctg ttt gaa aca etc aac gtt gtg caa 979 

Asp lie Thr Ala Glu Asn Pro Leu Phe Glu Thr Leu Asn Val Val Gin 
280 285 290 

aaa gac gca gta att gtg gca aca acc gaa gaa cgc ggg gcg att acc 1027 

Lys Asp Ala Val lie Val Ala Thr Thr Glu Glu Arg Gly Ala lie Thr 

295 300 305 

tac aac tea gtg ctg tct gtt cct ttt gcg ttg gaa cat etc gca cca 1075 

Tyr Asn Ser Val Leu Ser Val Pro Phe Ala Leu Glu His Leu Ala Pro 
310 315 320 325 



cgt att get gag 
Arg lie Ala Glu 



1087 
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<210> 226 
<211> 329 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 226 

Val Gin Ser Arg Leu Ser Lys lie Leu Arg Ser Ser Val Val Gly Val 
15 10 15 

Ala Val Leu Ala Leu Leu Ala Gly Cys Ser Asn Asn Ala Asp Asp Thr 
20 25 30 

Asp Ala Asp Ser Thr Ser Thr Gly Asn Ser Ala Phe Pro Val Ser lie 
35 40 45 

Glu His Glu Phe Gly Thr Thr Thr lie Asp Asp Val Pro Glu Arg Val 
50 55 60 

Val Thr Leu Gly Val Thr Asp Ala Asp lie Val Leu Ala Leu Gly Thr 
65 70 75 80 

Val Pro Val Gly Asn Thr Gly Tyr Lys Phe Phe Glu Asn Gly Leu Gly 
85 90 95 

Pro Trp Thr Asp Glu Leu Val Glu Gly Lys Glu Leu Thr Leu Leu Asp 
100 105 110 

Ser Asp Ser Thr Pro Asp Leu Glu Gin Val Ala Ala Leu Glu Pro Asp 
115 120 125 

Leu lie lie Gly Val Ser Ala Gly Phe Asp Asp Val Val Tyr Glu Gin 
130 135 140 

Leu Ser Asp lie Ala Pro Val Val Ala Arg Pro Ala Gly Thr Ala Ala 
145 150 * 155 160 

Tyr Ala Val Ala Arg Glu Glu Ala Thr Asn Leu Val Ala Arg Ala Met 
165 170 175 

Gly Gin Ser Glu Lys Gly Gin Glu Leu Asn Glu Glu Thr Asp Ala Leu 
180 185 190 

lie Gin Ala Ala Arg Asp Glu Asn Pro Ser Phe Asp Gly Lys Thr Gly 
195 200 205 

Thr Val lie Leu Pro Tyr Gin Gly Lys Tyr Gly Ala Tyr Leu Pro Gly 
210 215 220 

Asp Ala Arg Gly Gin Phe Leu Asp Ser Leu Gly lie Ser Leu Pro Glu 
225 230 235 240 

Ala Val Leu Ser Arg Asp Thr Gly Asp Ser Phe Phe Val Asp Val Pro 
245 250 255 

Ala Glu Ser Val Lys Asp Val Asp Gly Asp Val Leu Leu Val Leu Ser 
260 265 270 

Asn Asp Glu Asn Leu Asp lie Thr Ala Glu Asn Pro Leu Phe Glu Thr 
275 280 285 



Leu Asn Val Val Gin Lys Asp Ala Val lie Val Ala Thr Thr Glu Glu 



BGI-131CP 



-314- 



290 295 300 

Arg Gly Ala lie Thr Tyr Asn Ser Val Leu Ser Val Pro Phe Ala Leu 
305 310 315 320 

Glu His Leu Ala Pro Arg lie Ala Glu 
325 



<210> 227 
<211> 582 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (559) 

<223> RXN03081 

<400> 227 

acggactgcc cattgcggtg cgcgatgatc ccgaaaccag ctcacttcgc gtgatcccgc 60 

atccaaatcc cttttgattg aaagtttgac ttaaaaaccc atg aaa aaa tea etc 115 

Met Lys Lys Ser Leu 

1 5 

ate gec att gtt gec agt gcg etc gtg tta age ggc tgc ace tct gat 163 

lie Ala lie Val Ala Ser Ala Leu Val Leu Ser Gly Cys Thr Ser Asp 

10 15 20 

tct tct gac tct tec ggc act tec gga act gtg gaa acc act teg att 211 
Ser Ser Asp Ser Ser Gly Thr Ser Gly Thr Val Glu Thr Thr Ser lie 
25 30 35 

aca acc age gtt gec gca get gac ggc gca ttc cca cgc acc gtc aca 259 
Thr Thr Ser Val Ala Ala Ala Asp Gly Ala Phe Pro Arg Thr Val Thr 
40 45 50 

etc gac gat tec tec ate acc tta gaa tec aaa cca gag cgc ate gec 307 
Leu Asp Asp Ser Ser lie Thr Leu Glu Ser Lys Pro Glu Arg lie Ala 
55 60 65 

gta etc acc cca gag gca gca tec ttg gtt etc ccc ate aca ggc gec 355 
Val Leu Thr Pro Glu Ala Ala Ser Leu Val Leu Pro lie Thr Gly Ala 
70 75 80 85 

gac cgc gtc gtg atg acc gee gaa atg gac acc get gac gaa gaa acc 403 
Asp Arg Val Val Met Thr Ala Glu Met Asp Thr Ala Asp Glu Glu Thr 
90 95 100 

gca get ctg gec tec caa gtg gaa tac caa gtc aaa aac ggt ggc agg 451 
Ala Ala Leu Ala Ser Gin Val Glu Tyr Gin Val Lys Asn Gly Gly Arg 
105 110 115 

etc gac ccc gaa caa gtt gtc gee ggc gac cca gat ttg gtg ate gtc 4 99 
Leu Asp Pro Glu Gin Val Val Ala Gly Asp Pro Asp Leu Val lie Val 
120 125 130 



agt gcg cgt ttc gat acc gaa caa ggc acc ate gac att ttg gaa ggc 547 
Ser Ala Arg Phe Asp Thr Glu Gin Gly Thr lie Asp lie Leu Glu Gly 
135 140 145 
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etc aac gtc ccg tagttaactt cgattcagac get 582 

Leu Asn Val Pro 

150 



<210> 228 
<211> 153 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 228 

Met Lys Lys Ser Leu lie Ala lie Val Ala Ser Ala Leu Val Leu Ser 
15 10 15 

Gly Cys Thr Ser Asp Ser Ser Asp Ser Ser Gly Thr Ser Gly Thr Val 
20 25 30 

Glu Thr Thr Ser lie Thr Thr Ser Val Ala Ala Ala Asp Gly Ala Phe 
35 40 45 

Pro Arg Thr Val Thr Leu Asp Asp Ser Ser lie Thr Leu Glu Ser Lys 
50 55 60 

Pro Glu Arg lie Ala Val Leu Thr Pro Glu Ala Ala Ser Leu Val Leu 
65 70 75 80 

Pro He Thr Gly Ala Asp Arg Val Val Met Thr Ala Glu Met Asp Thr 
85 90 95 

Ala Asp Glu Glu Thr Ala Ala Leu Ala Ser Gin Val Glu Tyr Gin Val 
100 105 110 

Lys Asn Gly Gly Arg Leu Asp Pro Glu Gin Val Val Ala Gly Asp Pro 
115 120 125 

Asp Leu Val He Val Ser Ala Arg Phe Asp Thr Glu Gin Gly Thr He 
130 135 140 

Asp He Leu Glu Gly Leu Asn Val Pro 
145 150 



<210> 229 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> FRXA028 63 

<400> 229 

acggactgcc cattgeggtg cgegatgate ccgaaaccag ctcacttcgc gtgatcccgc 60 

atccaaatcc cttttgattg aaagtttgac ttaaaaaccc atg aaa aaa tea etc 115 

Met Lys Lys Ser Leu 
1 5 



ate gec att gtt gee agt gcg etc gtg tta age ggc tgc acc tct gat 163 
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Ile Ala lie Val Ala Ser Ala Leu Val Leu Ser Gly Cys Thr Ser Asp 

10 15 20 

tct tct gac tct tec ggc act tec gga act gtg gaa acc act teg att 211 

Ser Ser Asp Ser Ser Gly Thr Ser Gly Thr Val Glu Thr Thr Ser lie 

25 30 35 

aca acc age gtt gec gca get gac ggc gca ttc cca cgc acc gtc aca 259 

Thr Thr Ser Val Ala Ala Ala Asp Gly Ala Phe Pro Arg Thr Val Thr 

40 45 50 

etc gac gat tec tec ate acc tta gaa tec aaa cca gag cgc ate gee 307 

Leu Asp Asp Ser Ser lie Thr Leu Glu Ser Lys Pro Glu Arg lie Ala 

55 60 65 

gta etc acc cca gag gca gca tec ttg gtt etc ccc ate aca ggc gec 355 

Val Leu Thr Pro Glu Ala Ala Ser Leu Val Leu Pro lie Thr Gly Ala 

70 75 80 85 

gac cgc gtc gtg atg acc gec gaa atg gac acc get gac gaa gaa acc 403 

Asp Arg Val Val Met Thr Ala Glu Met Asp Thr Ala Asp Glu Glu Thr 

90 95 100 

gca get ctg gee tec caa gtg gaa tac caa gtc aaa aac ggt ggc age 451 

Ala Ala Leu Ala Ser Gin Val Glu Tyr Gin Val Lys Asn Gly Gly Ser 

105 110 115 

etc gac ccc gaa caa gtt gtc gee ggc gac cca gat ttg gtg ate gtc 499 

Leu Asp Pro Glu Gin Val Val Ala Gly Asp Pro Asp Leu Val lie Val 

120 125 130 

agt gcg cgt ttc gat acc gaa caa ggc acc ate gac att ttg gaa ggc 547 

Ser Ala Arg Phe Asp Thr Glu Gin Gly Thr lie Asp lie Leu Glu Gly 

135 140 145 

etc aac gtc ccc gta gtt aac ttc gat tea gac get tgg gga gac ate 595 

Leu Asn Val Pro Val Val Asn Phe Asp Ser Asp Ala Trp Gly Asp lie 

150 155 160 165 

gac gec ate acc aaa cac eta gaa att gtg ggt gaa etc gtc ggc gaa 643 

Asp Ala He Thr Lys His Leu Glu He Val Gly Glu Leu Val Gly Glu 

170 175 180 

gaa gac aaa gee gca gaa gca ate gca gaa ate gat gca aac cgc ate 691 

Glu Asp Lys Ala Ala Glu Ala He Ala Glu He Asp Ala Asn Arg lie 

185 190 195 

gac ate gac aag cct gee acc tec ccc act gtg etc act ttg atg caa 739 

Asp He Asp Lys Pro Ala Thr Ser Pro Thr Val Leu Thr Leu Met Gin 

200 205 210 

cgc gga cca cgc caa atg gtc atg cca gaa tct gee atg etc aac ggc 787 

Arg Gly Pro Arg Gin Met Val Met Pro Glu Ser Ala Met Leu Asn Gly 

215 220 225 

ctg ate cgc gaa gee ggc ggc act cca gtg gta gat tct etc ggc gcg 835 

Leu He Arg Glu Ala Gly Gly Thr Pro Val Val Asp Ser Leu Gly Ala 

230 235 240 245 



gta ggc acc ate act gca gac cca gaa caa gtt gtt gcg atg gca cct 883 
Val Gly Thr He Thr Ala Asp Pro Glu Gin Val Val Ala Met Ala Pro 
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250 



255 



260 



gag ate ate ate att cag gac ttc caa ggt aaa ggc cga gag aac ttc 
Glu lie lie lie lie Gin Asp Phe Gin Gly Lys Gly Arg Glu Asn Phe 
265 270 275 



931 



get aat ttc etc tec aac cca gcg eta gee aac gtt ccc gee att gaa 
Ala Asn Phe Leu Ser Asn Pro Ala Leu Ala Asn Val Pro Ala lie Glu 
280 285 290 



979 



aac gac aag att ttc tac gee gac act gtc ace act gga gtt act gca 
Asn Asp Lys lie Phe Tyr Ala Asp Thr Val Thr Thr Gly Val Thr Ala 
295 300 305 



1027 



ggt acc gat ate acc act ggt ctg cag caa gtg gca gaa atg ctg age 
Gly Thr Asp lie Thr Thr Gly Leu Gin Gin Val Ala Glu Met Leu Ser 
310 315 320 325 



1075 



tagttttgag atgttgaaac tag 



1098 



<210> 230 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Met Lys Lys Ser Leu lie Ala lie Val Ala Ser Ala Leu Val Leu Ser 
15 10 15 

Gly Cys Thr Ser Asp Ser Ser Asp Ser Ser Gly Thr Ser Gly Thr Val 
20 25 30 

Glu Thr Thr Ser lie Thr Thr Ser Val Ala Ala Ala Asp Gly Ala Phe 
35 40 45 

Pro Arg Thr Val Thr Leu Asp Asp Ser Ser lie Thr Leu Glu Ser Lys 
50 55 60 

Pro Glu Arg lie Ala Val Leu Thr Pro Glu Ala Ala Ser Leu Val Leu 
65 70 75 80 

Pro lie Thr Gly Ala Asp Arg Val Val Met Thr Ala Glu Met Asp Thr 
85 90 95 

Ala Asp Glu Glu Thr Ala Ala Leu Ala Ser Gin Val Glu Tyr Gin Val 
100 105 110 

Lys Asn Gly Gly Ser Leu Asp Pro Glu Gin Val Val Ala Gly Asp Pro 
115 120 125 

Asp Leu Val lie Val Ser Ala Arg Phe Asp Thr Glu Gin Gly Thr lie 
130 135 140 

Asp lie Leu Glu Gly Leu Asn Val Pro Val Val Asn Phe Asp Ser Asp 
145 150 155 160 

Ala Trp Gly Asp lie Asp Ala He Thr Lys His Leu Glu He Val Gly 
165 170 175 

Glu Leu Val Gly Glu Glu Asp Lys Ala Ala Glu Ala lie Ala Glu He 
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180 

Asp Ala Asn Arg 
195 

Leu Thr Leu Met 
210 

Ala Met Leu Asn 
225 

Asp Ser Leu Gly 



Val Ala Met Ala 
260 

Gly Arg Glu Asn 
275 

Val Pro Ala lie 
290 

Thr Gly Val Thr 
305 

Ala Glu Met Leu 



lie Asp lie Asp 
200 

Gin Arg Gly Pro 
215 

Gly Leu He Arg 
230 

Ala Val Gly Thr 
245 

Pro Glu He lie 



Phe Ala Asn Phe 
280 

Glu Asn Asp Lys 
295 

Ala Gly Thr Asp 
310 

Ser 
325 



185 

Lys Pro Ala Thr 



Arg Gin Met Val 
220 

Glu Ala Gly Gly 
235 

He Thr Ala Asp 
250 

He He Gin Asp 
265 

Leu Ser Asn Pro 



He Phe Tyr Ala 
300 

He Thr Thr Gly 
315 



190 

Ser Pro Thr Val 
205 

Met Pro Glu Ser 



Thr Pro Val Val 
240 

Pro Glu Gin Val 
255 

Phe Gin Gly Lys 
270 

Ala Leu Ala Asn 
285 

Asp Thr Val Thr 



Leu Gin Gin Val 
320 



<210> 231 
<211> 776 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXS03221 

<400> 231 

caaaagtatt caaaaaaagt ttgttatgta cgattgacgg gacatatcgt gtctgccacg 60 

attaaagaca ttggtgatgt gaatcactgc ctactacatc gtg ttt cgt gac cct 115 

Val Phe Arg Asp Pro 
1 5 

gca cct cca agt aag ggc acg aca aac tta gga gac aag atg get agt 163 
Ala Pro Pro Ser Lys Gly Thr Thr Asn Leu Gly Asp Lys Met Ala Ser 
10 15 20 

acc ttc att cag gec gac age cct gaa aaa agt aag aag ctg ccc cca 211 
Thr Phe He Gin Ala Asp Ser Pro Glu Lys Ser Lys Lys Leu Pro Pro 
25 30 35 

etc aca gaa ggt ccg tat aga aag egg eta ttc tac gtt gca eta gtt 259 
Leu Thr Glu Gly Pro Tyr Arg Lys Arg Leu Phe Tyr Val Ala Leu Val 
40 45 50 



gcg acg ttt ggt ggg ctg etc ttc gga tat gac acc gga gta ate aac 307 
Ala Thr Phe Gly Gly Leu Leu Phe Gly Tyr Asp Thr Gly Val He Asn 
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55 60 65 

ggt gca etc aac cca atg aca cgt gag etc gga eta ace gcg ttc acc 355 

Gly Ala Leu Asn Pro Met Thr Arg Glu Leu Gly Leu Thr Ala Phe Thr 

70 75 80 85 

gag ggt gtt gta act tct tec ctg ctg ttt ggt gca gca get ggt gcg 403 

Glu Gly Val Val Thr Ser Ser Leu Leu Phe Gly Ala Ala Ala Gly Ala 

90 95 100 

atg ttt ttc ggt cgc att tec gac aac tgg ggt cgc egg aaa aca ate 451 

Met Phe Phe Gly Arg lie Ser Asp Asn Trp Gly Arg Arg Lys Thr lie 

105 110 115 

ate tea ctt gca gta get ttc ttt gtc ggc acc atg ate tgc gtg ttt 499 

lie Ser Leu Ala Val Ala Phe Phe Val Gly Thr Met lie Cys Val Phe 

120 125 130 

get cca tct ttt gca gta atg gtt gtc gga cgt gtg ctt ctt gga etc 547 

Ala Pro Ser Phe Ala Val Met Val Val Gly Arg Val Leu Leu Gly Leu 

135 140 145 

gca gtt ggt ggc get tec act gtt gtc cct gtc tac ctg get gaa ctt 595 

Ala Val Gly Gly Ala Ser Thr Val Val Pro Val Tyr Leu Ala Glu Leu 

150 155 160 165 

get cct ttt gaa ate cgt ggc tea ctg get ggc cgt aat gag ttg atg 643 

Ala Pro Phe Glu lie Arg Gly Ser Leu Ala Gly Arg Asn Glu Leu Met 

170 175 180 

att gtt gtt ggt cag etc gca get ttt gtc ate aat gcg att att gga 691 

lie Val Val Gly Gin Leu Ala Ala Phe Val lie Asn Ala lie lie Gly 

185 190 195 

aat gtt ttt gga cac cac gat ggt gtg tgg cgc tac atg ctg gca att 739 

Asn Val Phe Gly His His Asp Gly Val Trp Arg Tyr Met Leu Ala He 

200 205 210 

gee gca ate cca gca att gee etc ttc ttt gga atg 775 
Ala Ala lie Pro Ala He Ala Leu Phe Phe Gly Met 

215 220 225 

776 



<210> 232 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 232 

Val Phe Arg Asp Pro Ala Pro Pro Ser Lys Gly Thr Thr Asn Leu Gly 
15 10 15 

Asp Lys Met Ala Ser Thr Phe He Gin Ala Asp Ser Pro Glu Lys Ser 
20 25 30 

Lys Lys Leu Pro Pro Leu Thr Glu Gly Pro Tyr Arg Lys Arg Leu Phe 
35 40 45 



Tyr Val Ala Leu Val Ala Thr Phe Gly Gly Leu Leu Phe Gly Tyr Asp 
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50 55 60 

Thr Gly Val lie Asn Gly Ala Leu Asn Pro Met Thr Arg Glu Leu Gly 
65 70 75 80 

Leu Thr Ala Phe Thr Glu Gly Val Val Thr Ser Ser Leu Leu Phe Gly 
85 90 95 

Ala Ala Ala Gly Ala Met Phe Phe Gly Arg lie Ser Asp Asn Trp Gly 
100 105 110 

Arg Arg Lys Thr lie lie Ser Leu Ala Val Ala Phe Phe Val Gly Thr 
115 120 125 

Met lie Cys Val Phe Ala Pro Ser Phe Ala Val Met Val Val Gly Arg 
130 135 140 

Val Leu Leu Gly Leu Ala Val Gly Gly Ala Ser Thr Val Val Pro Val 
145 150 155 160 

Tyr Leu Ala Glu Leu Ala Pro Phe Glu lie Arg Gly Ser Leu Ala Gly 
165 170 175 

Arg Asn Glu Leu Met lie Val Val Gly Gin Leu Ala Ala Phe Val lie 
180 185 190 

Asn Ala lie lie Gly Asn Val Phe Gly His His Asp Gly Val Trp Arg 
195 200 205 

Tyr Met Leu Ala lie Ala Ala He Pro Ala He Ala Leu Phe Phe Gly 
210 215 220 

Met 
225 



<210> 233 
<211> 718 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (718) 

<223> FRXA01986 

<400> 233 

gccacgatta aagacattgg tgatgtgaat cactgcctac tacatcgtgt ttcgtgaccc 60 

tgcacctcca agtaagggca cgacaaactt aggagacaag atg get agt acc ttc 115 

Met Ala Ser Thr Phe 
1 5 

att cag gec gac age cct gaa aaa agt aag aag ctg ccc cca etc aca 163 
He Gin Ala Asp Ser Pro Glu Lys Ser Lys Lys Leu Pro Pro Leu Thr 
10 15 20 



gaa ggt ccg tat aga aag egg eta ttc tac gtt gca eta gtt gcg acg 211 
Glu Gly Pro Tyr Arg Lys Arg Leu Phe Tyr Val Ala Leu Val Ala Thr 
25 30 35 
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ttt ggt ggg ctg etc ttc gga tat gac acc gga gta ate aac ggt gca 259 

Phe Gly Gly Leu Leu Phe Gly Tyr Asp Thr Gly Val lie Asn Gly Ala 

40 45 50 

etc aac cca atg aca cgt gag etc gga eta acc gcg ttc acc gag ggt 307 

Leu Asn Pro Met Thr Arg Glu Leu Gly Leu Thr Ala Phe Thr Glu Gly 

55 60 65 

gtt gta act tct tec ctg ctg ttt ggt gca gca get ggt gcg atg ttt 355 

Val Val Thr Ser Ser Leu Leu Phe Gly Ala Ala Ala Gly Ala Met Phe 

70 75 80 85 

ttc ggt cgc att tec gac aac tgg ggt cgc egg aaa aca ate ate tea 403 

Phe Gly Arg lie Ser Asp Asn Trp Gly Arg Arg Lys Thr lie lie Ser 

90 95 100 

ctt gca gta get ttc ttt gtc ggc acc atg ate tgc gtg ttt get cca 451 

Leu Ala Val Ala Phe Phe Val Gly Thr Met He Cys Val Phe Ala Pro 

105 110 115 

tct ttt gca gta atg gtt gtc gga cgt gtg ctt ctt gga etc gca gtt 499 

Ser Phe Ala Val Met Val Val Gly Arg Val Leu Leu Gly Leu Ala Val 

120 125 130 

ggt ggc get tec act gtt gtc cct gtc tac ctg get gaa ctt get cct 547 

Gly Gly Ala Ser Thr Val Val Pro Val Tyr Leu Ala Glu Leu Ala Pro 

135 140 145 

ttt gaa ate cgt ggc tea ctg get ggc cgt aat gag ttg atg att gtt 595 

Phe Glu He Arg Gly Ser Leu Ala Gly Arg Asn Glu Leu Met He Val 

150 155 160 165 

gtt ggt cag etc gca get ttt gtc ate aat gcg att att gga aat gtt 643 

Val Gly Gin Leu Ala Ala Phe Val He Asn Ala He He Gly Asn Val 

170 175 180 

ttt gga cac cac gat ggt gtg tgg cgc tac atg ctg gca att gec gca 691 

Phe Gly His His Asp Gly Val Trp Arg Tyr Met Leu Ala He Ala Ala 

185 190 195 

ate cca gca att gec etc ttc ttt gga 718 

He Pro Ala He Ala Leu Phe Phe Gly 

200 205 



<210> 234 
<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Met Ala Ser Thr Phe He Gin Ala Asp Ser Pro Glu Lys Ser Lys Lys 
15 10 15 

Leu Pro Pro Leu Thr Glu Gly Pro Tyr Arg Lys Arg Leu Phe Tyr Val 
20 25 30 

Ala Leu Val Ala Thr Phe Gly Gly Leu Leu Phe Gly Tyr Asp Thr Gly 
35 40 45 



Val He Asn Gly Ala Leu Asn Pro Met Thr Arg Glu Leu Gly Leu Thr 
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50 

Ala Phe Thr Glu 
65 

Ala Gly Ala Met 



Lys Thr lie lie 
100 

Cys Val Phe Ala 
115 

Leu Gly Leu Ala 
130 

Ala Glu Leu Ala 
145 

Glu Leu Met lie 



lie lie Gly Asn 
180 

Leu Ala lie Ala 
195 



55 

Gly Val Val Thr 
70 

Phe Phe Gly Arg 
85 

Ser Leu Ala Val 



Pro Ser Phe Ala 

120 

Val Gly Gly Ala 
135 

Pro Phe Glu lie 
150 

Val Val Gly Gin 
165 

Val Phe Gly His 



Ala lie Pro Ala 
200 



60 

Ser Ser Leu Leu 
75 

lie Ser Asp Asn 
90 

Ala Phe Phe Val 
105 

Val Met Val Val 



Ser Thr Val Val 
140 

Arg Gly Ser Leu 
155 

Leu Ala Ala Phe 
170 

His Asp Gly Val 
185 

lie Ala Leu Phe 



Phe Gly Ala Ala 
80 

Trp Gly Arg Arg 
95 

Gly Thr Met lie 
110 

Gly Arg Val Leu 
125 

Pro Val Tyr Leu 



ALa Gly Arg Asn 
160 

Val lie Asn Ala 
175 

Trp Arg Tyr Met 
190 

Phe Gly 
205 



<210> 235 
<211> 1118 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1095) 

<223> RXN02447 

<400> 235 

aca gta gtt ccg gtg tac etc get gaa etc gca cca eta gaa ate cgc 48 

Thr Val Val Pro Val Tyr Leu Ala Glu Leu Ala Pro Leu Glu lie Arg 

15 10 15 

ggc tec ctg acc ggc cga aac gag ctt get ate gtc acc ggc cag ctg 96 
Gly Ser Leu Thr Gly Arg Asn Glu Leu Ala lie Val Thr Gly Gin Leu 
20 25 30 

ctt gec ttc gtg ate aac gcg ctt ate gec gtc acc eta cac gga gtt 144 
Leu Ala Phe Val lie Asn Ala Leu lie Ala Val Thr Leu His Gly Val 
35 40 45 

att gat gga ate tgg cgc ate atg ttc gec gtc tgt gec etc cct gec 192 
lie Asp Gly lie Trp Arg lie Met Phe Ala Val Cys Ala Leu Pro Ala 
50 55 60 



gtc gec etc ttc etc ggc atg ctg egg atg ccg gaa tea cca cgc tgg 240 
Val Ala Leu Phe Leu Gly Met Leu Arg Met Pro Glu Ser Pro Arg Trp 
65 70 75 80 
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ctg gtc aac cag ggg cgt tac gac gac gcc cgc cgc gtc atg gag acc 288 
Leu Val Asn Gin Gly Arg Tyr Asp Asp Ala Arg Arg Val Met Glu Thr 
85 90 95 



gtc cgt acc cct gag cgt gcg aaa gcc gaa atg gat gaa ate ate gcg 
Val Arg Thr Pro Glu Arg Ala Lys Ala Glu Met Asp Glu lie lie Ala 
100 105 110 



336 



gtg cac tct gaa aac aat gcg gca ctt cct ggt gtt aag cag tct teg 384 
Val His Ser Glu Asn Asn Ala Ala Leu Pro Gly Val Lys Gin Ser Ser 
115 120 125 

ggc cag get tea ggc cag gtt tct age aag cac acc cac atg tec ate 432 
Gly Gin Ala Ser Gly Gin Val Ser Ser Lys His Thr His Met Ser lie 
130 135 140 

ggc gaa gtc etc age aac aaa tgg ctg gtt cgt ctg etc ate gcc ggc 480 
Gly Glu Val Leu Ser Asn Lys Trp Leu Val Arg Leu Leu lie Ala Gly 
145 150 155 160 

ate ggt gtt gca gtt gcc cag cag etc acc ggc ate aac gcc ate atg 528 
lie Gly Val Ala Val Ala Gin Gin Leu Thr Gly lie Asn Ala lie Met 
165 170 175 

tac tac gga acc cgc gtc etc gag gaa tec ggc atg age gca gaa atg 576 
Tyr Tyr Gly Thr Arg Val Leu Glu Glu Ser Gly Met Ser Ala Glu Met 
180 185 190 

get gtg gtt gcc aac att get ttc ggt gcc gtt gcc gtc ate ggt gga 624 
Ala Val Val Ala Asn lie Ala Phe Gly Ala Val Ala Val lie Gly Gly 
195 200 205 

ctg ate gca ctg cgc aac atg gac cgc ctg gat cgc cgc acc acc ttc 672 
Leu lie Ala Leu Arg Asn Met Asp Arg Leu Asp Arg Arg Thr Thr Phe 
210 215 220 

ate ate ggc ctg tea ctg acc acc acc ttc cac ctt ttg ate gca get 720 
lie lie Gly Leu Ser Leu Thr Thr Thr Phe His Leu Leu lie Ala Ala 
225 230 235 240 

gcc ggc act etc ctt cca gaa ggt aac tec att cga cca ttc gcc ate 768 
Ala Gly Thr Leu Leu Pro Glu Gly Asn Ser lie Arg Pro Phe Ala lie 
245 250 255 

atg ate ctt gtt gtt ggg ttc gtg etc tec atg cag act ttc etc aac 816 
Met lie Leu Val Val Gly Phe Val Leu Ser Met Gin Thr Phe Leu Asn 
260 265 270 

gtt gca gtg tgg gtg tgg ctg gcg gaa ate ttc cca gtc cga atg aag 8 64 
Val Ala Val Trp Val Trp Leu Ala Glu lie Phe Pro Val Arg Met Lys 
275 280 285 

ggt ate ggc acc ggt att teg gta ttc tgc ggt tgg ggc ate aat ggc 912 
Gly lie Gly Thr Gly lie Ser Val Phe Cys Gly Trp Gly lie Asn Gly 
290 295 300 

gtc eta gcg ttg ttc ttc cca gca ctg gtc tec ggc gtg ggt ate acc 960 
Val Leu Ala Leu Phe Phe Pro Ala Leu Val Ser Gly Val Gly lie Thr 
305 310 315 320 

ttc tec ttc ctt ate ttc gca gtc gtc gga gtc att gcc ctg gcg ttc 1001 
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Phe Ser Phe Leu He Phe Ala Val Val Gly Val He Ala Leu Ala Phe 

325 330 335 

gtc acc aag ttt gtt cct gaa acc cgt ggc cgc tea ctt gaa gaa etc 1056 

Val Thr Lys Phe Val Pro Glu Thr Arg Gly Arg Ser Leu Glu Glu Leu 

340 345 350 

gat cac gca gca ttc acc ggc cag ate ttc aag aag get taaaccccct 1105 

Asp His Ala Ala Phe Thr Gly Gin He Phe Lys Lys Ala 

355 360 365 

ccgatctctt tgg 1118 



<210> 236 
<211> 365 
<212> PRT 

<213> Corynebacterium glutarnicum 
<400> 236 

Thr Val Val Pro Val Tyr Leu Ala Glu Leu Ala Pro Leu Glu He Arg 
1 5 10 15 

Gly Ser Leu Thr Gly Arg Asn Glu Leu Ala He Val Thr Gly Gin Leu 

20 25 30 

Leu Ala Phe Val He Asn Ala Leu He Ala Val Thr Leu His Gly Val 
35 40 45 

He Asp Gly He Trp Arg He Met Phe Ala Val Cys Ala Leu Pro Ala 
50 55 60 

Val Ala Leu Phe Leu Gly Met Leu Arg Met Pro Glu Ser Pro Arg Trp 
65 70 75 80 

Leu Val Asn Gin Gly Arg Tyr Asp Asp Ala Arg Arg Val Met Glu Thr 
85 90 95 

Val Arg Thr Pro Glu Arg Ala Lys Ala Glu Met Asp Glu He He Ala 
100 105 110 

Val His Ser Glu Asn Asn Ala Ala Leu Pro Gly Val Lys Gin Ser Ser 
115 120 125 

Gly Gin Ala Ser Gly Gin Val Ser Ser Lys His Thr His Met Ser He 
130 135 140 

Gly Glu Val Leu Ser Asn Lys Trp Leu Val Arg Leu Leu He Ala Gly 
145 150 155 160 

He Gly Val Ala Val Ala Gin Gin Leu Thr Gly He Asn Ala He Met 
165 170 175 

Tyr Tyr Gly Thr Arg Val Leu Glu Glu Ser Gly Met Ser Ala Glu Met 
180 185 190 

Ala Val Val Ala Asn He Ala Phe Gly Ala Val Ala Val He Gly Gly 
195 200 205 

Leu He Ala Leu Arg Asn Met Asp Arg Leu Asp Arg Arg Thr Thr Phe 
21° 215 220 
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Ile lie Gly Leu 
225 

Ala Gly Thr Leu 



Met lie Leu Val 
260 

Val Ala Val Trp 
275 

Gly lie Gly Thr 

290 

Val Leu Ala Leu 
305 

Phe Ser Phe Leu 



Val Thr Lys Phe 
340 

Asp His Ala Ala 
355 



Ser Leu Thr Thr 
230 

Leu Pro Glu Gly 
245 

Val Gly Phe Val 



Val Trp Leu Ala 
280 

Gly He Ser Val 
295 

Phe Phe Pro Ala 
310 

He Phe Ala Val 
325 

Val Pro Glu Thr 



Phe Thr Gly Gin 
360 



Thr Phe His Leu 
235 

Asn Ser lie Arg 
250 

Leu Ser Met Gin 
265 

Glu He Phe Pro 



Phe Cys Gly Trp 
300 

Leu Val Ser Gly 
315 

Val Gly Val He 
330 

Arg Gly Arg Ser 
345 

He Phe Lys Lys 



Leu He Ala Ala 
240 

Pro Phe Ala lie 
255 

Thr Phe Leu Asn 

270 

Val Arg Met Lys 
285 

Gly lie Asn Gly 



Val Gly He Thr 
320 

Ala Leu Ala Phe 
335 

Leu Glu Glu Leu 
350 

Ala 
365 



<210> 237 
<211> 293 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (270) 

<223> FRXA02447 

<400> 237 

tgg gtg tgg ctg gcg gaa ate ttc cca gtc cga atg aag ggt ate ggc 48 

Trp Val Trp Leu Ala Glu He Phe Pro Val Arg Met Lys Gly He Gly 
15 10 15 

acc ggt att teg gta ttc tgc ggt tgg ggc ate aat ggc gtc eta gcg 96 
Thr Gly He Ser Val Phe Cys Gly Trp Gly He Asn Gly Val Leu Ala 
20 25 30 

ttg ttc ttc cca gca ctg gtc tec ggc gtg ggt ate acc ttc tec ttc 144 
Leu Phe Phe Pro Ala Leu Val Ser Gly Val Gly He Thr Phe Ser Phe 
35 40 45 

ctt ate ttc gca gtc gtc gga gtc att gec ctg gcg ttc gtc acc aag 192 
Leu He Phe Ala Val Val Gly Val He Ala Leu Ala Phe Val Thr Lys 
50 55 60 

ttt gtt cct gaa acc cgt ggc cgc tea ctt gaa gaa etc gat cac gca 240 
Phe Val Pro Glu Thr Arg Gly Arg Ser Leu Glu Glu Leu Asp His Ala 
65 70 75 80 



gca ttc acc ggc cag ate ttc aag aag get taaaccccct ccgatctctt 290 
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Ala Phe Thr Gly Gin lie Phe Lys Lys Ala 
85 90 



tgg 



293 



<210> 238 
<211> 90 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Trp Val Trp Leu Ala Glu lie Phe Pro Val Arg Met Lys Gly lie Gly 
15 10 15 

Thr Gly He Ser Val Phe Cys Gly Trp Gly He Asn Gly Val Leu Ala 
20 25 30 

Leu Phe Phe Pro Ala Leu Val Ser Gly Val Gly He Thr Phe Ser Phe 
35 40 45 

Leu He Phe Ala Val Val Gly Val He Ala Leu Ala Phe Val Thr Lys 
50 55 60 

Phe Val Pro Glu Thr Arg Gly Arg Ser Leu Glu Glu Leu Asp His Ala 
65 70 75 80 

Ala Phe Thr Gly Gin He Phe Lys Lys Ala 
85 90 



<210> 239 
<211> 711 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (711) 
<223> FRXA02769 

<400> 239 

aca gta gtt ccg gtg tac etc get gaa etc gca cca eta gaa ate cgc 48 

Thr Val Val Pro Val Tyr Leu Ala Glu Leu Ala Pro Leu Glu He Arg 

15 10 15 

ggc tec ctg acc ggc cga aac gag ctt get ate gtc acc ggc cag ctg 96 
Gly Ser Leu Thr Gly Arg Asn Glu Leu Ala He Val Thr Gly Gin Leu 
20 25 30 

ctt gec ttc gtg ate aac gcg ctt ate gec gtc acc eta cac gga gtt 144 
Leu Ala Phe Val He Asn Ala Leu He Ala Val Thr Leu His Gly Val 
35 40 45 

att gat gga ate tgg cgc ate atg ttc gec gtc tgt gec etc cct gec 192 
He Asp Gly He Trp Arg He Met Phe Ala Val Cys Ala Leu Pro Ala 
50 55 60 

gtc gec etc ttc etc ggc atg ctg egg atg ccg gaa tea cca cgc tgg 240 
Val Ala Leu Phe Leu Gly Met Leu Arg Met Pro Glu Ser Pro Arg Trp 
65 70 75 80 
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ctg gtc aac cag ggg cgt tac gac gac gcc cgc cgc gtc atg gag acc 
Leu Val Asn Gin Gly Arg Tyr Asp Asp Ala Arg Arg Val Met Glu Thr 
85 90 95 

gtc cgt acc cct gag cgt gcg aaa gcc gaa atg gat gaa ate ate gcg 
Val Arg Thr Pro Glu Arg Ala Lys Ala Glu Met Asp Glu lie lie Ala 
100 105 110 

gtg cac tct gaa aac aat gcg gca ctt cct ggt gtt aag cag tct teg 
Val His Ser Glu Asn Asn Ala Ala Leu Pro Gly Val Lys Gin Ser Ser 
115 120 125 

ggc cag get tea ggc cag gtt tct age aag cac acc cac atg tec ate 
Gly Gin Ala Ser Gly Gin Val Ser Ser Lys His Thr His Met Ser He 
130 135 140 

ggc gaa gtc etc age aac aaa tgg ctg gtt cgt ctg etc ate gcc ggc 
Gly Glu Val Leu Ser Asn Lys Trp Leu Val Arg Leu Leu He Ala Gly 
145 150 155 160 

ate ggt gtt gca gtt gcc cag cag etc acc ggc ate aac gcc ate atg 528 
He Gly Val Ala Val Ala Gin Gin Leu Thr Gly He Asn Ala He Met 
165 170 175 

tac tac gga acc cgc gtc etc gag gaa tec ggc atg age gca gaa atg 576 
Tyr Tyr Gly Thr Arg Val Leu Glu Glu Ser Gly Met Ser Ala Glu Met 
180 185 190 

get gtg gtt gcc aac att get ttc ggt gcc gtt gcc gtc ate ggt gga 624 
Ala Val Val Ala Asn He Ala Phe Gly Ala Val Ala Val He Gly Gly 
195 200 205 



ctg ate gca ctg cgc aac atg gac cgc ctg gat cgc cgc acc acc ttc 
Leu He Ala Leu Arg Asn Met Asp Arg Leu Asp Arg Arg Thr Thr Phe 
210 215 220 



336 



384 



432 



480 



672 



ate ate ggc ctg tea ctg acc acc acc ttc cac ctt ttg 711 
He He Gly Leu Ser Leu Thr Thr Thr Phe His Leu Leu 
225 230 235 



<210> 240 
<211> 237 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Thr Val Val Pro Val Tyr Leu Ala Glu Leu Ala Pro Leu Glu He Arg 
15 10 15 

Gly Ser Leu Thr Gly Arg Asn Glu Leu Ala He Val Thr Gly Gin Leu 
20 25 30 

Leu Ala Phe Val He Asn Ala Leu He Ala Val Thr Leu His Gly Val 
35 40 45 

He Asp Gly He Trp Arg He Met Phe Ala Val Cys Ala Leu Pro Ala 
50 55 60 

Val Ala Leu Phe Leu Gly Met Leu Arg Met Pro Glu Ser Pro Arg Trp 
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65 70 75 80 

Leu Val Asn Gin Gly Arg Tyr Asp Asp Ala Arg Arg Val Met Glu Thr 
85 90 95 

Val Arg Thr Pro Glu Arg Ala Lys Ala Glu Met Asp Glu lie lie Ala 
100 105 110 

Val His Ser Glu Asn Asn Ala Ala Leu Pro Gly Val Lys Gin Ser Ser 
115 120 125 

Gly Gin Ala Ser Gly Gin Val Ser Ser Lys His Thr His Met Ser lie 
130 135 140 

Gly Glu Val Leu Ser Asn Lys Trp Leu Val Arg Leu Leu lie Ala Gly 
145 150 155 160 

lie Gly Val Ala Val Ala Gin Gin Leu Thr Gly lie Asn Ala lie Met 
165 170 175 

Tyr Tyr Gly Thr Arg Val Leu Glu Glu Ser Gly Met Ser Ala Glu Met 
180 185 190 

Ala Val Val Ala Asn lie Ala Phe Gly Ala Val Ala Val lie Gly Gly 
195 200 205 

Leu lie Ala Leu Arg Asn Met Asp Arg Leu Asp Arg Arg Thr Thr Phe 
210 215 220 

lie lie Gly Leu Ser Leu Thr Thr Thr Phe His Leu Leu 
225 230 235 



<210> 241 

<211> 725 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (3) . . (695) 

<223> RXS03220 

<400> 241 

ccatg ggc tta agg gaa att ttg tec age aag tgg ctt gtg cgc ate etc 50 

Met Gly Leu Arg Glu lie Leu Ser Ser Lys Trp Leu Val Arg lie Leu 
15 10 15 

ctg gta ggt ate gga ttg ggt gtc gca cag cag ctg acc ggc ate aac 98 
Leu Val Gly lie Gly Leu Gly Val Ala Gin Gin Leu Thr Gly lie Asn 
20 25 30 

tec ate atg tac tac ggc cag gtt gtt etc att gag get ggt ttc tec 14 6 
Ser lie Met Tyr Tyr Gly Gin Val Val Leu lie Glu Ala Gly Phe Ser 
35 40 45 

gag aat gca get ctg ate gec aac gtg gcg cca gga gtg ate gca gtt 194 
Glu Asn Ala Ala Leu lie Ala Asn Val Ala Pro Gly Val He Ala Val 
50 55 60 



gtc ggt gca ttc ate gca ctg tgg atg atg gat ggt ate aac cgc cgt 242 
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Val Gly Ala Phe lie Ala Leu Trp Met Met Asp Gly lie Asn Arg Arg 
65 70 75 80 

acc acc etc att acc ggt tat tct etc acc acc att age cac gta ttg 290 
Thr Thr Leu He Thr Gly Tyr Ser Leu Thr Thr He Ser His Val Leu 
85 90 95 

ate ggt ate gca tec gta gca ttc cca gtc ggc gat cct ctt cgc ccc 338 
He Gly He Ala Ser Val Ala Phe Pro Val Gly Asp Pro Leu Arg Pro 
100 105 110 

tac gtt ate ttg act ctg gtt gtg gtc ttc gtg gga tec atg cag acc 386 
Tyr Val He Leu Thr Leu Val Val Val Phe Val Gly Ser Met Gin Thr 
115 120 125 

ttc etc aac gta get acc tgg gtt atg etc tct gag etc ttc ccg ctg 434 
Phe Leu Asn Val Ala Thr Trp Val Met Leu Ser Glu Leu Phe Pro Leu 
130 135 140 

gca atg cgc ggt ttc gca ate ggt ate tea gtg ttc ttc etc tgg ate 482 
Ala Met Arg Gly Phe Ala He Gly He Ser Val Phe Phe Leu Trp He 
145 150 155 160 

gca aac gcg ttc etc gga ttg ttc ttc cca acc ate atg gaa gca gta 530 
Ala Asn Ala Phe Leu Gly Leu Phe Phe Pro Thr He Met Glu Ala Val 
165 170 175 

gga eta acc gga acc ttc ttc atg ttc gee gga ate ggt gtg gtt gec 578 
Gly Leu Thr Gly Thr Phe Phe Met Phe Ala Gly He Gly Val Val Ala 
180 185 190 

ttg ate ttc ate tac acc cag gtt cct gaa act cgt gga cgt acc ttg 626 
Leu He Phe He Tyr Thr Gin Val Pro Glu Thr Arg Gly Arg Thr Leu 
195 200 205 

gag gag att gat gag gat gtt act tec ggt gtc att ttc aac aag gac 674 
Glu Glu He Asp Glu Asp Val Thr Ser Gly Val He Phe Asn Lys Asp 
210 215 220 

ate cga aaa gga aag gtg cac taaaaaccca gaeactgeat agataacacg 725 
He Arg Lys Gly Lys Val His 
225 230 



<210> 242 
<211> 231 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Met Gly Leu Arg Glu He Leu Ser Ser Lys Trp Leu Val Arg He Leu 
1 5 10 15 

Leu Val Gly He Gly Leu Gly Val Ala Gin Gin Leu Thr Gly He Asn 
20 25 30 

Ser He Met Tyr Tyr Gly Gin Val Val Leu He Glu Ala Gly Phe Ser 
35 40 45 

Glu Asn Ala Ala Leu He Ala Asn Val Ala Pro Gly Val He Ala Val 
50 55 60 
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Val Gly Ala Phe lie Ala Leu Trp Met Met Asp Gly lie Asn Arg Arg 
65 70 75 80 

Thr Thr Leu He Thr Gly Tyr Ser Leu Thr Thr He Ser His Val Leu 
85 90 95 

He Gly He Ala Ser Val Ala Phe Pro Val Gly Asp Pro Leu Arg Pro 
100 105 HO 

Tyr Val He Leu Thr Leu Val Val Val Phe Val Gly Ser Met Gin Thr 
115 120 125 

Phe Leu Asn Val Ala Thr Trp Val Met Leu Ser Glu Leu Phe Pro Leu 
130 135 140 

Ala Met Arg Gly Phe Ala He Gly He Ser Val Phe Phe Leu Trp He 
145 150 155 160 

Ala Asn Ala Phe Leu Gly Leu Phe Phe Pro Thr He Met Glu Ala Val 
165 170 175 

Gly Leu Thr Gly Thr Phe Phe Met Phe Ala Gly He Gly Val Val Ala 
180 185 190 

Leu He Phe He Tyr Thr Gin Val Pro Glu Thr Arg Gly Arg Thr Leu 
195 200 205 

Glu Glu He Asp Glu Asp Val Thr Ser Gly Val He Phe Asn Lys Asp 
210 215 220 

He Arg Lys Gly Lys Val His 
225 230 



<210> 243 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> FRXA027 62 

<400> 243 

ttcccagtcg gcgatcctct tcgcccctac gttatcttga ctctggttgt ggtcttcgtg 60 

ggatccatgc agaccttcct caacggtagc tacctgggtt atg etc tct gag etc 115 

Met Leu Ser Glu Leu 

1 5 



ttc ccg ctg gca atg cgc ggt ttc gca ate ggt ate tea gtg ttc ttc 
Phe Pro Leu Ala Met Arg Gly Phe Ala He Gly He Ser Val Phe Phe 
10 15 20 

etc tgg ate gca aac gcg ttc etc gga ttg ttc ttc cca ace ate atg 
Leu Trp He Ala Asn Ala Phe Leu Gly Leu Phe Phe Pro Thr He Met 
25 30 35 



163 



211 



gaa gca gta gga eta ace gga ace ttc ttc atg ttc gee gga ate ggt 



259 
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Glu Ala Val Gly Leu Thr Gly Thr Phe Phe Met Phe Ala Gly lie Gly 
40 45 50 

gtg gtt gcc ttg ate ttc ate tac acc cag gtt cct gaa act cgt gga 307 
Val Val Ala Leu lie Phe lie Tyr Thr Gin Val Pro Glu Thr Arg Gly 
55 60 65 

cgt acc ttg gag gag att gat gag gat gtt act tec ggt gtc att ttc 355 
Arg Thr Leu Glu Glu lie Asp Glu Asp Val Thr Ser Gly Val lie Phe 
70 75 80 85 

aac aag gac ate cga aaa gga aag gtg cac taaaaaccca gaeactgeat 405 
Asn Lys Asp lie Arg Lys Gly Lys Val His 
90 95 

aga 408 



<210> 244 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Met Leu Ser Glu Leu Phe Pro Leu Ala Met Arg Gly Phe Ala lie Gly 
15 10 15 

lie Ser Val Phe Phe Leu Trp lie Ala Asn Ala Phe Leu Gly Leu Phe 
20 25 30 

Phe Pro Thr lie Met Glu Ala Val Gly Leu Thr Gly Thr Phe Phe Met 
35 40 45 

Phe Ala Gly He Gly Val Val Ala Leu He Phe He Tyr Thr Gin Val 
50 55 60 

Pro Glu Thr Arg Gly Arg Thr Leu Glu Glu He Asp Glu Asp Val Thr 
65 70 75 80 

Ser Gly Val He Phe Asn Lys Asp He Arg Lys Gly Lys Val His 
85 90 95 



<210> 245 
<211> 324 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (301) 

<223> FRXA02761 

<400> 245 

caggttgttc tcattgaggt ggtttctccg agaatgeage tttgatcgee aacgtggcgc 60 

cagaagtgat cgcagttgtc gggcattcat cgcactgtgg atg atg gat ggt ate 115 

Met Met Asp Gly He 
1 5 



aac cgc cgt acc acc etc att acc ggt tat tct etc acc acc att age 163 
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Asn Arg Arg Thr Thr Leu lie Thr Gly Tyr Ser Leu Thr Thr lie Ser 
10 15 20 

cac gta ttg ate ggt ate gca tec gta gca ttc cca gtc ggc gat cct 211 
His Val Leu lie Gly lie Ala Ser Val Ala Phe Pro Val Gly Asp Pro 
25 30 35 

ctt cgc ccc tac gtt ate ttg act ctg gtt gtg gtc ttc gtg gga tec 259 
Leu Arg Pro Tyr Val lie Leu Thr Leu Val Val Val Phe Val Gly Ser 
40 45 50 

atg cag acc ttc etc aac ggt age tac ctg ggt tat get etc 301 
Met Gin Thr Phe Leu Asn Gly Ser Tyr Leu Gly Tyr Ala Leu 
55 60 65 

tgagctcttc ccgctggcaa tgc 324 



<210> 246 
<211> 67 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Met Met Asp Gly lie Asn Arg Arg ' 
1 5 

Leu Thr Thr lie Ser His Val Leu : 
20 



Thr Thr Leu He Thr Gly Tyr Ser 
10 15 

He Gly lie Ala Ser Val Ala Phe 
25 30 



Pro Val Gly Asp Pro Leu Arg Pro Tyr Val He Leu Thr Leu Val Val 
35 40 45 

Val Phe Val Gly Ser Met Gin Thr Phe Leu Asn Gly Ser Tyr Leu Gly 
50 55 60 

Tyr Ala Leu 
65 



<210> 247 
<211> 1242 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1219) 
<223> RXA00123 

<400> 247 

gaaggatcgt cagaatagct ctcgaatagg ccatttctta cttcatcggc aatactgact 60 

tagtagaaat tgctgtccag aactgttgaa ggagttgaaa atg cca aag aat tac 115 

Met Pro Lys Asn Tyr 
1 5 



gac ate aac ggg gcg ate cgc aga egg gat atg etc aga cgt egg tac 163 
Asp lie Asn Gly Ala lie Arg Arg Arg Asp Met Leu Arg Arg Arg Tyr 
10 15 20 
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ctt cct gat teg gca aat tea act cct gta cct gaa gag gtt tct ccg 211 
Leu Pro Asp Ser Ala Asn Ser Thr Pro Val Pro Glu Glu Val Ser Pro 
25 30 35 

ctg acc cgc tat gtc acc gac ggc ate ccg aag cgc cca ccg ctg ggt 259 
Leu Thr Arg Tyr Val Thr Asp Gly lie Pro Lys Arg Pro Pro Leu Gly 
40 45 50 

gec act gtt get gac ggt tta aaa ttc gec gaa ggc gee tec aac cgc 307 
Ala Thr Val Ala Asp Gly Leu Lys Phe Ala Glu Gly Ala Ser Asn Arg 
55 60 65 

atg gtc atg teg ctg tac cct gcg cca tec aag ccc gca ate gag gaa 
Met Val Met Ser Leu Tyr Pro Ala Pro Ser Lys Pro Ala lie Glu Glu 
70 75 80 85 

ttg gca gag gec tgg gac etc cac ccc acc ate gta gaa gac ttg etc 
Leu Ala Glu Ala Trp Asp Leu His Pro Thr He Val Glu Asp Leu Leu 
90 95 100 

ctt ggt cag cag cgc cca aaa eta gac cgc tac gaa gac ate att ttt 451 
Leu Gly Gin Gin Arg Pro Lys Leu Asp Arg Tyr Glu Asp He He Phe 
105 110 115 



ate gcg ate cgc tec gcg cgc tac ate gac tec cgc gaa gag gtg gac 
He Ala He Arg Ser Ala Arg Tyr He Asp Ser Arg Glu Glu Val Asp 
120 125 130 

ttc tec gaa ttc cac ate etc atg aag cct cag gec ata gec att ttg 
Phe Ser Glu Phe His He Leu Met Lys Pro Gin Ala He Ala He Leu 
135 140 145 

tgc cag gat aac caa tgg att gac ggc acc age gec gee age ttc age 
Cys Gin Asp Asn Gin Trp He Asp Gly Thr Ser Ala Ala Ser Phe Ser 
150 155 160 165 

aac ccc gag gag ate gat aag cgc ata aaa aca ttg ctt gee gac gee 
Asn Pro Glu Glu He Asp Lys Arg He Lys Thr Leu Leu Ala Asp Ala 
170 175 180 

gag tta etc teg tec ggc ccc cgc gec gcg gee tat agg ctt etc gac 
Glu Leu Leu Ser Ser Gly Pro Arg Ala Ala Ala Tyr Arg Leu Leu Asp 
185 190 195 

gec ate gtc gac ggc ttc tec ccc gtt ctt aga ggc ate gec ate gac 
Ala He Val Asp Gly Phe Ser Pro Val Leu Arg Gly He Ala He Asp 
200 205 210 

cag gaa cag att gag cgc cag gtg ttc tec ggc gac gec gec gtc gee 
Gin Glu Gin He Glu Arg Gin Val Phe Ser Gly Asp Ala Ala Val Ala 
215 220 225 

gaa cgt att tac aac ctg tec caa gaa ate ate gac atg cag cac acc 
Glu Arg He Tyr Asn Leu Ser Gin Glu He He Asp Met Gin His Thr 
230 235 240 245 

acc age tea gtt acc gaa gtg gtg caa cgc etc aac aaa gac ttc ate 
Thr Ser Ser Val Thr Glu Val Val Gin Arg Leu Asn Lys Asp Phe He 
250 255 260 

cga agt ggc atg tec gaa gaa etc cgc gee tac etc gac gac gtc gee 



355 



403 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 



BGI-131CP 



- 334- 



Arg Ser Gly Met Ser Glu Glu Leu Arg Ala Tyr Leu Asp Asp Val Ala 
265 270 275 

gac cac etc ace cgc gac aac acc cgc gtc tec gaa tac cgc gaa tec 979 
Asp His Leu Thr Arg Asp Asn Thr Arg Val Ser Glu Tyr Arg Glu Ser 
280 285 290 

eta tec caa att ttg aac gtc aac gec acc ctt gta gec caa cgc caa 1027 
Leu Ser Gin lie Leu Asn Val Asn Ala Thr Leu Val Ala Gin Arg Gin 
295 300 305 

aac gaa gac atg aag aaa ate tec gga tgg gec gec ate ate ttc gec 1075 
Asn Glu Asp Met Lys Lys lie Ser Gly Trp Ala Ala lie lie Phe Ala 
310 315 320 325 

cca acc etc gtg tec tec ate tac ggc atg aac ttc gac ate atg cca 1123 
Pro Thr Leu Val Ser Ser lie Tyr Gly Met Asn Phe Asp lie Met Pro 
330 335 340 

gaa ctt cac tgg gcg ttt ggc tac ccg ttg get etc tta gca atg etc 1171 
Glu Leu His Trp Ala Phe Gly Tyr Pro Leu Ala Leu Leu Ala Met Leu 
345 350 355 

gga ttc acc etc ctt ttg tac tgg ate ttc aaa cgc agt aag tgg atg 1219 
Gly Phe Thr Leu Leu Leu Tyr Trp lie Phe Lys Arg Ser Lys Trp Met 
360 365 370 

tgagacaaaa accgaaaaac caa 1242 



<210> 248 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Met Pro Lys Asn Tyr Asp lie Asn Gly Ala lie Arg Arg Arg Asp Met 
15 10 15 

Leu Arg Arg Arg Tyr Leu Pro Asp Ser Ala Asn Ser Thr Pro Val Pro 
20 25 30 

Glu Glu Val Ser Pro Leu Thr Arg Tyr Val Thr Asp Gly lie Pro Lys 
35 40 45 

Arg Pro Pro Leu Gly Ala Thr Val Ala Asp Gly Leu Lys Phe Ala Glu 
50 55 60 

Gly Ala Ser Asn Arg Met Val Met Ser Leu Tyr Pro Ala Pro Ser Lys 
65 70 75 80 

Pro Ala lie Glu Glu Leu Ala Glu Ala Trp Asp Leu His Pro Thr lie 
85 90 95 

Val Glu Asp Leu Leu Leu Gly Gin Gin Arg Pro Lys Leu Asp Arg Tyr 
100 105 110 

Glu Asp lie lie Phe lie Ala lie Arg Ser Ala Arg Tyr lie Asp Ser 
115 120 125 



Arg Glu Glu Val Asp Phe Ser Glu Phe His lie Leu Met Lys Pro Gin 
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130 135 140 

Ala lie Ala lie Leu Cys Gin Asp Asn Gin Trp lie Asp Gly Thr Ser 
145 150 155 160 

Ala Ala Ser Phe Ser Asn Pro Glu Glu lie Asp Lys Arg lie Lys Thr 
165 170 175 

Leu Leu Ala Asp Ala Glu Leu Leu Ser Ser Gly Pro Arg Ala Ala Ala 
180 185 190 

Tyr Arg Leu Leu Asp Ala lie Val Asp Gly Phe Ser Pro Val Leu Arg 
195 200 205 

Gly lie Ala lie Asp Gin Glu Gin lie Glu Arg Gin Val Phe Ser Gly 
210 215 220 

Asp Ala Ala Val Ala Glu Arg lie Tyr Asn Leu Ser Gin Glu lie lie 
225 230 235 240 

Asp Met Gin His Thr Thr Ser Ser Val Thr Glu Val Val Gin Arg Leu 
245 250 255 

Asn Lys Asp Phe lie Arg Ser Gly Met Ser Glu Glu Leu Arg Ala Tyr 
260 265 270 

Leu Asp Asp Val Ala Asp His Leu Thr Arg Asp Asn Thr Arg Val Ser 
275 280 285 

Glu Tyr Arg Glu Ser Leu Ser Gin lie Leu Asn Val Asn Ala Thr Leu 
290 295 300 

Val Ala Gin Arg Gin Asn Glu Asp Met Lys Lys lie Ser Gly Trp Ala 
305 310 315 320 

Ala lie lie Phe Ala Pro Thr Leu Val Ser Ser lie Tyr Gly Met Asn 
325 330 335 

Phe Asp He Met Pro Glu Leu His Trp Ala Phe Gly Tyr Pro Leu Ala 
340 345 350 

Leu Leu Ala Met Leu Gly Phe Thr Leu Leu Leu Tyr Trp He Phe Lys 
355 360 365 

Arg Ser Lys Trp Met 
370 



<210> 249 
<211> 780 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> RXA02441 



<400> 249 

ccggcgacca gggcgcggga gatgaatgaa acgtcaaaag gcactatgag ggcgtcagta 
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aaaaacttca tttgaaaatg ataaccgtta tcattaagga atg gca gaa etc age 115 

Met Ala Glu Leu Ser 

1 5 

gtc egg aat etc aca tgc aca tac ggc aat cac ate gcg etc aac aac 163 

Val Arg Asn Leu Thr Cys Thr Tyr Gly Asn His lie Ala Leu Asn Asn 

10 15 20 

ate acg gca cgc ttc cca acc gga aaa ata act gec etc ate ggc age 211 

lie Thr Ala Arg Phe Pro Thr Gly Lys lie Thr Ala Leu lie Gly Ser 

25 30 35 

aac ggc tec gga aaa tec aca ctg ttg gaa act ttg gcg ggc atg ctg 259 

Asn Gly Ser Gly Lys Ser Thr Leu Leu Glu Thr Leu Ala Gly Met Leu 

40 45 50 

gca ccc cgc age gga age att aac aac ctt gtg cca gaa ate gcg ttc 307 

Ala Pro Arg Ser Gly Ser lie Asn Asn Leu Val Pro Glu lie Ala Phe 

55 60 65 

gtc ccc caa cgc age cac gtc tec cat aat ttg ccc ate acg ate aga 355 

Val Pro Gin Arg Ser His Val Ser His Asn Leu Pro lie Thr lie Arg 

70 75 80 85 

caa aca gtc age atg ggg cga tgg tea gee aag aaa aac tgg caa cga 403 

Gin Thr Val Ser Met Gly Arg Trp Ser Ala Lys Lys Asn Trp Gin Arg 

90 95 100 

etc act gee gca gat tgc aac ate gtg gac age tgc etc gac egg etc 451 

Leu Thr Ala Ala Asp Cys Asn lie Val Asp Ser Cys Leu Asp Arg Leu 

105 110 115 

gaa ate tec ggc etc gee gac cgc ccc etc ggc gaa gta tea ggc ggg 499 

Glu lie Ser Gly Leu Ala Asp Arg Pro Leu Gly Glu Val Ser Gly Gly 

120 125 130 

cag cgc caa cgc gec etc ata gcg caa ggt tta gcg caa cag gcg ccc 547 

Gin Arg Gin Arg Ala Leu lie Ala Gin Gly Leu Ala Gin Gin Ala Pro 

135 140 145 

tta ttg ctt etc gac gaa ccc etc gee gee gtg gac tec cac gcg gca 595 

Leu Leu Leu Leu Asp Glu Pro Leu Ala Ala Val Asp Ser His Ala Ala 

150 155 160 165 

agt ctt ate gaa gat gtc att aac caa caa cgc aac caa gga acc aca 643 

Ser Leu lie Glu Asp Val lie Asn Gin Gin Arg Asn Gin Gly Thr Thr 

170 175 180 

att att ctt gcg act cac gat ctt gat caa gca cat caa gca gat cag 691 

lie lie Leu Ala Thr His Asp Leu Asp Gin Ala His Gin Ala Asp Gin 

185 190 195 

att ate gec ttg gaa aaa gga ate ata aag cca cag cgc aaa gee act 739 

lie lie Ala Leu Glu Lys Gly lie lie Lys Pro Gin Arg Lys Ala Thr 

200 205 210 



gaa tea ata aag aag cgt taataaagtt tgacttgtgc etc 
Glu Ser lie Lys Lys Arg 
215 



780 
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<210> 250 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Met Ala Glu Leu Ser Val Arg Asn Leu Thr Cys Thr Tyr Gly Asn His 
15 10 15 

lie Ala Leu Asn Asn lie Thr Ala Arg Phe Pro Thr Gly Lys lie Thr 
20 25 30 

Ala Leu lie Gly Ser Asn Gly Ser Gly Lys Ser Thr Leu Leu Glu Thr 
35 40 45 

Leu Ala Gly Met Leu Ala Pro Arg Ser Gly Ser lie Asn Asn Leu Val 
50 55 60 

Pro Glu lie Ala Phe Val Pro Gin Arg Ser His Val Ser His Asn Leu 
65 70 75 80 

Pro He Thr He Arg Gin Thr Val Ser Met Gly Arg Trp Ser Ala Lys 
85 90 95 

Lys Asn Trp Gin Arg Leu Thr Ala Ala Asp Cys Asn He Val Asp Ser 
100 105 110 

Cys Leu Asp Arg Leu Glu He Ser Gly Leu Ala Asp Arg Pro Leu Gly 
115 120 125 

Glu Val Ser Gly Gly Gin Arg Gin Arg Ala Leu He Ala Gin Gly Leu 
130 135 140 

Ala Gin Gin Ala Pro Leu Leu Leu Leu Asp Glu Pro Leu Ala Ala Val 
145 150 155 160 

Asp Ser His Ala Ala Ser Leu He Glu Asp Val He Asn Gin Gin Arg 
165 170 175 

Asn Gin Gly Thr Thr He He Leu Ala Thr His Asp Leu Asp Gin Ala 
180 185 190 

His Gin Ala Asp Gin He He Ala Leu Glu Lys Gly He He Lys Pro 
195 200 205 

Gin Arg Lys Ala Thr Glu Ser He Lys Lys Arg 
210 215 



<210> 251 
<211> 972 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (949) 

<223> RXN02442 

<400> 251 

gccgtgatgt tgttgagcgc gatgtgattg ccgtatgtgc atgtgagatt ccggacgctg 
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agttctgcca ttccttaatg ataacggtta tcattttcaa atg aag ttt ttt act 115 

Met Lys Phe Phe Thr 
1 5 

gac gcc etc ata gtg cct ttt gac gtt tea ttc ate tec cgc gee ctg 163 
Asp Ala Leu lie Val Pro Phe Asp Val Ser Phe lie Ser Arg Ala Leu 
10 15 20 

gtc gcc gga tgc ctg gcc gca att tta tgc tea etc att gga acg tgg 211 
Val Ala Gly Cys Leu Ala Ala He Leu Cys Ser Leu He Gly Thr Trp 
25 30 35 

gtt att ttg cgc agg eta acc ttt ttc ggc gac get atg teg cac ggc 259 
Val He Leu Arg Arg Leu Thr Phe Phe Gly Asp Ala Met Ser His Gly 
40 45 50 

ttg etc ccc gga gta gcc acg gca tea eta ttg ggc gga aat etc atg 307 
Leu Leu Pro Gly Val Ala Thr Ala Ser Leu Leu Gly Gly Asn Leu Met 
55 60 65 

ttc ggc gca gca ate age gca tta ate atg tea gcc gga gtg gtg tgg 355 
Phe Gly Ala Ala He Ser Ala Leu He Met Ser Ala Gly Val Val Trp 
70 75 80 85 

acc age aga aaa tec age etc tec caa gac gtc age att ggc ctg caa 403 
Thr Ser Arg Lys Ser Ser Leu Ser Gin Asp Val Ser He Gly Leu Gin 
90 95 100 

ttt att acc atg ctt tec etc ggc gtg gtt att gtg tec cac tec gat 451 
Phe He Thr Met Leu Ser Leu Gly Val Val He Val Ser His Ser Asp 
105 110 115 

tec cac gcc gta gac etc acc agt ttc ctt ttt gga gac att ctt ggc 4 99 
Ser His Ala Val Asp Leu Thr Ser Phe Leu Phe Gly Asp He Leu Gly 
120 125 130 

gtg cga ccc teg gat ata ttc ate ate gcc att gca aca gtg ttg ggt 547 
Val Arg Pro Ser Asp He Phe He He Ala He Ala Thr Val Leu Gly 
135 140 145 

gga ttg act att ttt etc ttc cac cga cag ttc act gca etc get ttc 595 
Gly Leu Thr He Phe Leu Phe His Arg Gin Phe Thr Ala Leu Ala Phe 
150 155 160 165 

gac gag cgt aaa get cac acc tta gga etc aat ccc cgc ttt gca cac 643 
Asp Glu Arg Lys Ala His Thr Leu Gly Leu Asn Pro Arg Phe Ala His 
170 175 180 

eta etc atg ctg gca ctg ate gca tta get acg gtg gtg teg ttt cag 691 
Leu Leu Met Leu Ala Leu He Ala Leu Ala Thr Val Val Ser Phe Gin 
185 190 195 

gtg gtg gga acg ctt tta gtg ttt gga ctt etc att ggt ccg ccc gcc 739 
Val Val Gly Thr Leu Leu Val Phe Gly Leu Leu He Gly Pro Pro Ala 
200 205 210 

acg get gca ctt tta gtg caa gac aaa gca agt att tea ctg ate atg 787 
Thr Ala Ala Leu Leu Val Gin Asp Lys Ala Ser He Ser Leu He Met 
215 220 225 
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atc gtc gcg teg ctt ctt gga tgc gcg gaa att tac etc ggg ctt tta 
He Val Ala Ser Leu Leu Gly Cys Ala Glu He Tyr Leu Gly Leu Leu 
230 235 240 245 

ate age tgg cac gca age act gec gcg gga gec act ate act ttg tta 
He Ser Trp His Ala Ser Thr Ala Ala Gly Ala Thr He Thr Leu Leu 
250 255 260 

agt get gcg ata ttt ttt gee acc tta ttg aca aag agt gec att agt 
Ser Ala Ala He Phe Phe Ala Thr Leu Leu Thr Lys Ser Ala He Ser 
265 270 275 

agg tta aac ttc acc gcg tgatactgaa agacattttc aat 
Arg Leu Asn Phe Thr Ala 
280 



835 



931 



972 



<210> 252 
<211> 283 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Met Lys Phe Phe Thr Asp Ala Leu He Val Pro Phe Asp Val Ser Phe 
15 10 15 

He Ser Arg Ala Leu Val Ala Gly Cys Leu Ala Ala He Leu Cys Ser 
20 25 30 

Leu He Gly Thr Trp Val He Leu Arg Arg Leu Thr Phe Phe Gly Asp 
35 40 45 

Ala Met Ser His Gly Leu Leu Pro Gly Val Ala Thr Ala Ser Leu Leu 
50 55 60 

Gly Gly Asn Leu Met Phe Gly Ala Ala He Ser Ala Leu He Met Ser 
65 70 75 80 

Ala Gly Val Val Trp Thr Ser Arg Lys Ser Ser Leu Ser Gin Asp Val 
85 90 95 

Ser He Gly Leu Gin Phe He Thr Met Leu Ser Leu Gly Val Val He 
100 105 HO 

Val Ser His Ser Asp Ser His Ala Val Asp Leu Thr Ser Phe Leu Phe 
115 120 125 

Gly Asp He Leu Gly Val Arg Pro Ser Asp He Phe He He Ala He 
130 135 140 

Ala Thr Val Leu Gly Gly Leu Thr He Phe Leu Phe His Arg Gin Phe 
145 150 155 160 

Thr Ala Leu Ala Phe Asp Glu Arg Lys Ala His Thr Leu Gly Leu Asn 
165 170 175 

Pro Arg Phe Ala His Leu Leu Met Leu Ala Leu He Ala Leu Ala Thr 
180 185 190 

Val Val Ser Phe Gin Val Val Gly Thr Leu Leu Val Phe Gly Leu Leu 
195 200 205 



BGI-131CP 



-340- 



Ile Gly Pro Pro 
210 

lie Ser Leu lie 
225 

Tyr Leu Gly Leu 



Thr lie Thr Leu 

260 

Lys Ser Ala lie 
275 



Ala Thr Ala Ala 
215 

Met He Val Ala 
230 

Leu He Ser Trp 
245 

Leu Ser Ala Ala 



Ser Arg Leu Asn 
280 



Leu Leu Val Gin 
220 

Ser Leu Leu Gly 
235 

His Ala Ser Thr 
250 

He Phe Phe Ala 
265 

Phe Thr Ala 



Asp Lys Ala Ser 



Cys Ala Glu He 
240 

Ala Ala Gly Ala 
255 

Thr Leu Leu Thr 
270 



<210> 253 
<211> 972 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (949) 

<223> FRXA02442 

<400> 253 

gccgtgatgt tgttgagcgc gatgtgattg ccgtatgtgc atgtgagatt ccggacgctg 60 

agttctgcca ttccttaatg ataacggtta tcattttcaa atg aag ttt ttt act 115 

Met Lys Phe Phe Thr 
1 5 

gac gcc etc ata gtg cct ttt gac gtt tea ttc ate tec cgc gee ctg 163 

Asp Ala Leu He Val Pro Phe Asp Val Ser Phe He Ser Arg Ala Leu 
10 15 20 

gtc gcc gga tgc ctg gcc gca att tta tgc tea etc att gga acg tgg 211 
Val Ala Gly Cys Leu Ala Ala He Leu Cys Ser Leu He Gly Thr Trp 
25 30 35 

gtt att ttg cgc agg eta acc ttt ttc ggc gac get atg teg cac ggc 259 
Val He Leu Arg Arg Leu Thr Phe Phe Gly Asp Ala Met Ser His Gly 
40 45 50 

ttg etc ccc gga gta gcc acg gca tea eta ttg ggc gga aat etc atg 307 
Leu Leu Pro Gly Val Ala Thr Ala Ser Leu Leu Gly Gly Asn Leu Met 
55 60 65 

ttc ggc gca gca ate age gca tta ate atg tea gcc gga gtg gtg tgg 355 
Phe Gly Ala Ala He Ser Ala Leu He Met Ser Ala Gly Val Val Trp 
70 75 80 85 

acc age aga aaa tec age etc tec caa gac gtc age att ggc ctg caa 403 
Thr Ser Arg Lys Ser Ser Leu Ser Gin Asp Val Ser He Gly Leu Gin 
90 95 100 

ttt att acc atg ctt tec etc ggc gtg gtt att gtg tec cac tec gat 451 
Phe He Thr Met Leu Ser Leu Gly Val Val He Val Ser His Ser Asp 
105 110 115 
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tec cac gec gta gac etc acc agt ttc ctt ttt gga gac att ctt ggc 499 
Ser His Ala Val Asp Leu Thr Ser Phe Leu Phe Gly Asp He Leu Gly 
120 125 130 



gtg cga ccc teg gat ata ttc ate ate gee att gca aca gtg ttg ggt 

Val Arg Pro Ser Asp He Phe He He Ala He Ala Thr Val Leu Gly 

135 140 145 

gga ttg act att ttt etc ttc cac cga cag ttc act gca etc get ttc 

Gly Leu Thr He Phe Leu Phe His Arg Gin Phe Thr Ala Leu Ala Phe 

150 155 160 165 

gac gag cgt aaa get cac acc tta gga etc aat ccc cgc ttt gca cac 

Asp Glu Arg Lys Ala His Thr Leu Gly Leu Asn Pro Arg Phe Ala His 

170 1*7 5 180 

eta etc atg ctg gca ctg ate gca tta get acg gtg gtg teg ttt cag 

Leu Leu Met Leu Ala Leu He Ala Leu Ala Thr Val Val Ser Phe Gin 

185 190 195 

gtg gtg gga acg ctt tta gtg ttt gga ctt etc att ggt ccg ccc gec 

Val Val Gly Thr Leu Leu Val Phe Gly Leu Leu He Gly Pro Pro Ala 

200 205 210 



ate gtc gcg teg ctt ctt gga tgc gcg gaa att tac etc ggg ctt tta 
He Val Ala Ser Leu Leu Gly Cys Ala Glu He Tyr Leu Gly Leu Leu 
230 235 240 245 

ate age tgg cac gca age act gee gcg gga gee act ate act ttg tta 
He Ser Trp His Ala Ser Thr Ala Ala Gly Ala Thr He Thr Leu Leu 
250 255 260 

agt get gcg ata ttt ttt gec acc tta ttg aca aag agt gec att agt 
Ser Ala Ala He Phe Phe Ala Thr Leu Leu Thr Lys Ser Ala He Ser 
265 270 275 

agg tta aac ttc acc gcg tgatactgaa agacattttc aat 
Arg Leu Asn Phe Thr Ala 
280 



547 



595 



643 



691 



739 



acg get gca ctt tta gtg caa gac aaa gca agt att tea ctg ate atg 787 
Thr Ala Ala Leu Leu Val Gin Asp Lys Ala Ser He Ser Leu He Met 
215 220 225 



835 



883 



931 



972 



<210> 254 
<211> 283 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 254 
Met Lys Phe Phe 
1 

He Ser Arg Ala 
20 

Leu He Gly Thr 
35 



Thr Asp Ala Leu 
5 

Leu Val Ala Gly 

Trp Val He Leu 
40 



He Val Pro Phe 
10 

Cys Leu Ala Ala 
25 

Arg Arg Leu Thr 



Asp Val Ser Phe 
15 

He Leu Cys Ser 
30 

Phe Phe Gly Asp 
45 
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Ala Met Ser His Gly Leu Leu Pro Gly Val Ala Thr Ala Ser Leu Leu 
50 55 60 

Gly Gly Asn Leu Met Phe Gly Ala Ala He Ser Ala Leu He Met Ser 
65 70 75 80 

Ala Gly Val Val Trp Thr Ser Arg Lys Ser Ser Leu Ser Gin Asp Val 
85 90 95 

Ser He Gly Leu Gin Phe He Thr Met Leu Ser Leu Gly Val Val He 
100 105 110 

Val Ser His Ser Asp Ser His Ala Val Asp Leu Thr Ser Phe Leu Phe 
115 120 125 

Gly Asp He Leu Gly Val Arg Pro Ser Asp He Phe He He Ala He 
130 135 140 

Ala Thr Val Leu Gly Gly Leu Thr He Phe Leu Phe His Arg Gin Phe 
145 150 155 160 

Thr Ala Leu Ala Phe Asp Glu Arg Lys Ala His Thr Leu Gly Leu Asn 
165 170 175 

Pro Arg Phe Ala His Leu Leu Met Leu Ala Leu He Ala Leu Ala Thr 
180 185 190 

Val Val Ser Phe Gin Val Val Gly Thr Leu Leu Val Phe Gly Leu Leu 
195 200 205 

He Gly Pro Pro Ala Thr Ala Ala Leu Leu Val Gin Asp Lys Ala Ser 
210 215 220 

He Ser Leu He Met He Val Ala Ser Leu Leu Gly Cys Ala Glu He 
225 230 235 240 

Tyr Leu Gly Leu Leu He Ser Trp His Ala Ser Thr Ala Ala Gly Ala 
245 250 255 

Thr lie Thr Leu Leu Ser Ala Ala He Phe Phe Ala Thr Leu Leu Thr 
260 265 270 

Lys Ser Ala lie Ser Arg Leu Asn Phe Thr Ala 
275 280 



<210> 255 
<211> 1431 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1408) 
<223> RXA01756 

<400> 255 

gcttcaaaca ggatttaatc taaaatctta aacctcgtat tttccctgat aggctcagat 60 



gcgcctgaaa tcgggcttgt tgaggggaga ggtgtgtgac atg aaa gag ttg gaa 115 

Met Lys Glu Leu Glu 
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355 



403 



ctg ggc gag gcg agg gac gtc get gca acg ttg gaa gcg atg ccg ate 163 
Leu Gly Glu Ala Arg Asp Val Ala Ala Thr Leu Glu Ala Met Pro He 
10 15 20 

cag gag gtt att gat cag gtt gag cga act tct ata act aaa ggt gcg 211 
Gin Glu Val He Asp Gin Val Glu Arg Thr Ser He Thr Lys Gly Ala 
25 30 35 

gta ctg ctg cgt ctg etc agt aaa gat cga teg ttg ttg gtc ttc gat 259 
Val Leu Leu Arg Leu Leu Ser Lys Asp Arg Ser Leu Leu Val Phe Asp 
40 45 50 

get ctt ggt ccg cga etc cag get gat etc att ggt get ttt cag gat 307 
Ala Leu Gly Pro Arg Leu Gin Ala Asp Leu He Gly Ala Phe Gin Asp 
55 60 65 

gcg gaa gtg ctg gat tat ttc get gac ctt gac cct gat gac cgc gtt 
Ala Glu Val Leu Asp Tyr Phe Ala Asp Leu Asp Pro Asp Asp Arg Val 
70 75 80 85 

tea ctg ctt gat gag ctg ccg gcg teg ate get gac gag ttg ctt cgc 
Ser Leu Leu Asp Glu Leu Pro Ala Ser He Ala Asp Glu Leu Leu Arg 
90 95 100 

agt etc gat ccg cag gaa aag cag gtc acg gag ctg gtc ttg ggt tac 451 
Ser Leu Asp Pro Gin Glu Lys Gin Val Thr Glu Leu Val Leu Gly Tyr 
105 HO 115 

gca aag ggg teg gtt gga cgt tgg atg teg ccc cag gtt tta ttg ctt 4 99 
Ala Lys Gly Ser Val Gly Arg Trp Met Ser Pro Gin Val Leu Leu Leu 
120 125 130 

ttc gac gac atg tec gtc gee gaa gtc tta gat ttt gtg cgc aat cat 
Phe Asp Asp Met Ser Val Ala Glu Val Leu Asp Phe Val Arg Asn His 
135 140 145 

get get gag get gag acg att tat gee tta cct att gtg aac cgt get 
Ala Ala Glu Ala Glu Thr He Tyr Ala Leu Pro He Val Asn Arg Ala 
150 155 160 165 

cgc caa gtg atg ggc gtg gtg teg ttg cga aag ctg ttc ate gca gat 
Arg Gin Val Met Gly Val Val Ser Leu Arg Lys Leu Phe He Ala Asp 
170 175 180 

ccc act eta aaa gtc teg gaa ate atg gtg cgt cct gtt teg gtg ttg 
Pro Thr Leu Lys Val Ser Glu He Met Val Arg Pro Val Ser Val Leu 
185 190 195 

gcg tec gcg gat att gaa gaa ace gee cgc tgg ttc eta cag ttg gac 
Ala Ser Ala Asp He Glu Glu Thr Ala Arg Trp Phe Leu Gin Leu Asp 
200 205 210 

etc gtt gcg atg ccc gtt gtg gat gaa teg aac atg etc tta gga gtg 787 
Leu Val Ala Met Pro Val Val Asp Glu Ser Asn Met Leu Leu Gly Val 
215 220 225 



547 



595 



643 



691 



739 



ctg acc ttc gat gat gcg caa gac ate gtg gag caa gec gac tct gag 
Leu Thr Phe Asp Asp Ala Gin Asp He Val Glu Gin Ala Asp Ser Glu 
230 235 240 245 



835 
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1075 



gac tec get cgc agt ggt ggt teg gaa cct etc cag cag ccg tat eta 883 
Asp Ser Ala Arg Ser Gly Gly Ser Glu Pro Leu Gin Gin Pro Tyr Leu 
250 255 260 

tec acg ccg att egg aaa ctg gtg aag tec cgc ate gta tgg ctt ctg 931 
Ser Thr Pro lie Arg Lys Leu Val Lys Ser Arg lie Val Trp Leu Leu 
265 270 275 

gtt ttg gca gtg tea gca att ttg acg gtt caa gtt ctt gat att ttc 979 
Val Leu Ala Val Ser Ala He Leu Thr Val Gin Val Leu Asp He Phe 
280 285 290 

gaa gec ace ttg gtt gaa gec gtg gta ctg gca ttg ttc att cct ttg 1027 
Glu Ala Thr Leu Val Glu Ala Val Val Leu Ala Leu Phe He Pro Leu 
295 300 305 

etc act ggt act ggc gga aac acc gga aac caa get gca aca acc gtg 
Leu Thr Gly Thr Gly Gly Asn Thr Gly Asn Gin Ala Ala Thr Thr Val 
310 315 320 325 

acc cgt gcg etc gca ttg ggt gac gtc cga aaa tea gat gtc ttc cgc 1123 
Thr Arg Ala Leu Ala Leu Gly Asp Val Arg Lys Ser Asp Val Phe Arg 
330 335 340 

gtc ttg ggc aga gaa ate cga gtc ggc etc atg etc ggg gca ttg ttg 1171 
Val Leu Gly Arg Glu He Arg Val Gly Leu Met Leu Gly Ala Leu Leu 
345 350 355 

ggt gee gtt gga ttt gtg ate gca teg ctt gtt tac ggc atg ccc gta 1219 
Gly Ala Val Gly Phe Val He Ala Ser Leu Val Tyr Gly Met Pro Val 
360 365 370 

ggc act gtc ate ggt ctg aca ttg ttg gcg gtg tgc acg atg gee gca 1267 
Gly Thr Val He Gly Leu Thr Leu Leu Ala Val Cys Thr Met Ala Ala 
375 380 385 

tea gtt ggc gga gta atg cca att att gee aag gcg ate gga gcg gac 1315 
Ser Val Gly Gly Val Met Pro He lie Ala Lys Ala He Gly Ala Asp 
390 395 400 405 



cca gcg gtg ttc tct aat cct ttt att tea acc ttc tgt gat gca aca 1363 

Pro Ala Val Phe Ser Asn Pro Phe He Ser Thr Phe Cys Asp Ala Thr 

410 415 420 

ggt ttg ate ate tac ttt gca att gec aag ttg gtg etc gga ate 1408 

Gly Leu He He Tyr Phe Ala He Ala Lys Leu Val Leu Gly He 

425 430 435 

taaaagattt ttgetttteg acg 1431 



<210> 256 
<211> 436 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 256 

Met Lys Glu Leu Glu Leu Gly Glu Ala Arg Asp Val Ala Ala Thr Leu 
15 10 15 
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Glu Ala Met Pro 
20 

lie Thr Lys Gly 
35 

Leu Leu Val Phe 
50 

Gly Ala Phe Gin 
65 

Pro Asp Asp Arg 



Asp Glu Leu Leu 
100 

Leu Val Leu Gly 
115 

Gin Val Leu Leu 
130 

Phe Val Arg Asn 
145 

lie Val Asn Arg 



Leu Phe lie Ala 

180 

Pro Val Ser Val 
195 

Phe Leu Gin Leu 
210 

Met Leu Leu Gly 
225 

Gin Ala Asp Ser 



Gin Gin Pro Tyr 
260 

lie Val Trp Leu 
275 

Val Leu Asp lie 
290 

Leu Phe lie Pro 
305 

Ala Ala Thr Thr 



lie Gin Glu Val 



Ala Val Leu Leu 
40 

Asp Ala Leu Gly 
55 

Asp Ala Glu Val 
70 

Val Ser Leu Leu 

85 

Arg Ser Leu Asp 



Tyr Ala Lys Gly 
120 

Leu Phe Asp Asp 
135 

His Ala Ala Glu 
150 

Ala Arg Gin Val 
165 

Asp Pro Thr Leu 



Leu Ala Ser Ala 
200 

Asp Leu Val Ala 
215 

Val Leu Thr Phe 
230 

Glu Asp Ser Ala 
245 

Leu Ser Thr Pro 



Leu Val Leu Ala 
280 

Phe Glu Ala Thr 
295 

Leu Leu Thr Gly 
310 

Val Thr Arg Ala 
325 



lie Asp Gin Val 
25 

Arg Leu Leu Ser 



Pro Arg Leu Gin 
60 

Leu Asp Tyr Phe 
75 

Asp Glu Leu Pro 
90 

Pro Gin Glu Lys 
105 

Ser Val Gly Arg 



Met Ser Val Ala 
140 

Ala Glu Thr lie 
155 

Met Gly Val Val 
170 

Lys Val Ser Glu 
185 

Asp lie Glu Glu 



Met Pro Val Val 
220 

Asp Asp Ala Gin 
235 

Arg Ser Gly Gly 
250 

lie Arg Lys Leu 
265 

Val Ser Ala lie 



Leu Val Glu Ala 
300 

Thr Gly Gly Asn 
315 

Leu Ala Leu Gly 
330 



Glu Arg Thr Ser 
30 

Lys Asp Arg Ser 
45 

Ala Asp Leu lie 



Ala Asp Leu Asp 
80 

Ala Ser lie Ala 
95 

Gin Val Thr Glu 
110 

Trp Met Ser Pro 
125 

Glu Val Leu Asp 



Tyr Ala Leu Pro 

160 

Ser Leu Arg Lys 
175 

lie Met Val Arg 
190 

Thr Ala Arg Trp 
205 

Asp Glu Ser Asn 



Asp lie Val Glu 
240 

Ser Glu Pro Leu 
255 

Val Lys Ser Arg 
270 

Leu Thr Val Gin 
285 

Val Val Leu Ala 



Thr Gly Asn Gin 
320 

Asp Val Arg Lys 
335 



Ser Asp Val Phe Arg Val Leu Gly Arg Glu lie Arg Val Gly Leu Met 
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340 

Leu Gly Ala Leu 
355 

Tyr Gly Met Pro 
370 

Cys Thr Met Ala 
385 

Ala lie Gly Ala 



Phe Cys Asp Ala 
420 

Val Leu Gly lie 
435 



Leu Gly Ala Val 
360 

Val Gly Thr Val 
375 

Ala Ser Val Gly 
390 

Asp Pro Ala Val 
405 

Thr Gly Leu lie 



345 

Gly Phe Val lie 



lie Gly Leu Thr 
380 

Gly Val Met Pro 
395 

Phe Ser Asn Pro 
410 

lie Tyr Phe Ala 
425 



350 

Ala Ser Leu Val 
365 

Leu Leu Ala Val 



lie lie Ala Lys 
400 

Phe He Ser Thr 
415 

He Ala Lys Leu 
430 



<210> 257 
<211> 1142 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1119) 

<223> RXA02068 

<400> 257 

att ttt gtc ccc atg ttg cgt ate get gec att gaa ccg aaa gac att 48 

He Phe Val Pro Met Leu Arg He Ala Ala He Glu Pro Lys Asp He 
15 10 15 

act ttg gtt acc ggt tct gta tea ctt cga acc ttt cgc gtg cgc acc 96 
Thr Leu Val Thr Gly Ser Val Ser Leu Arg Thr Phe Arg Val Arg Thr 
20 25 30 

ggt gaa ttg cag gtc atg ggc gat att gtg ggt gca aaa gta cat acc 144 
Gly Glu Leu Gin Val Met Gly Asp He Val Gly Ala Lys Val His Thr 
35 40 45 

gat gat cca gag ctg caa caa ttc cac ggt cgc gcg gta gaa ate gec 192 
Asp Asp Pro Glu Leu Gin Gin Phe His Gly Arg Ala Val Glu He Ala 
50 55 60 

gat gtg gag ctg gag tta teg cgc act cgc gat tgg ate ate acg cgc 240 
Asp Val Glu Leu Glu Leu Ser Arg Thr Arg Asp Trp He He Thr Arg 
65 70 75 80 

gtg gcg gtg ctg ggt gag cgc cct aaa ttt ggc egg cgc cca gtg ctg 288 
Val Ala Val Leu Gly Glu Arg Pro Lys Phe Gly Arg Arg Pro Val Leu 
85 90 95 

cac aca gtg ccg tgg agt cat ate cac ggc ate acc gca ggt ggt gtc 336 
His Thr Val Pro Trp Ser His He His Gly He Thr Ala Gly Gly Val 
100 105 110 



ggc gag tec aat cac acc gec gaa etc ate gca ggg ttt gag gat atg 384 
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Gly Glu Ser Asn His Thr Ala Glu Leu lie Ala Gly Phe Glu Asp Met 
115 120 125 

agg cct gcg gac gtc gca aag cag ctt tat cag ctg cct acg get cag 432 
Arg Pro Ala Asp Val Ala Lys Gin Leu Tyr Gin Leu Pro Thr Ala Gin 
130 135 140 

cgt acc gaa gtg acg gaa gag ctt gac gac gaa aag ctg gcg gat ate 480 
Arg Thr Glu Val Thr Glu Glu Leu Asp Asp Glu Lys Leu Ala Asp lie 
145 150 155 160 

ctg cag gaa ttg tec gag gac cgc caa gec gag ttg att gaa gaa tta 528 
Leu Gin Glu Leu Ser Glu Asp Arg Gin Ala Glu Leu lie Glu Glu Leu 
165 170 175 

gac ate gaa cgt gec gcg gac att ctg gag gaa atg gat cca gat gat 576 
Asp lie Glu Arg Ala Ala Asp lie Leu Glu Glu Met Asp Pro Asp Asp 
180 185 190 

get gca gac ttg ttg ggt gag ctg cct gat gac aaa get gat gtg ttg 624 
Ala Ala Asp Leu Leu Gly Glu Leu Pro Asp Asp Lys Ala Asp Val Leu 
195 200 " 205 

ttg gat ctg atg gac cct gag gaa tct gcg ccg gtg cgt cgt ttg atg 672 
Leu Asp Leu Met Asp Pro Glu Glu Ser Ala Pro Val Arg Arg Leu Met 
210 215 220 

gat ttc tec ccg gac acc gtt ggt gcg ctg atg act cct gag cca tta 720 
Asp Phe Ser Pro Asp Thr Val Gly Ala Leu Met Thr Pro Glu Pro Leu 
225 230 235 240 

att atg gat cct tec acc aca gtc get gaa gcg ttg gcg atg gec aga 768 
lie Met Asp Pro Ser Thr Thr Val Ala Glu Ala Leu Ala Met Ala Arg 
245 250 255 

aac ccc gac ctt cct act tct ttg gca teg ttg ate ttt gtg gtg cgc 816 
Asn Pro Asp Leu Pro Thr Ser Leu Ala Ser Leu lie Phe Val Val Arg 
260 265 270 

cca ccc acg gec acg cct act gga aaa tac etc ggc tgc gtg cat ctg 864 
Pro Pro Thr Ala Thr Pro Thr Gly Lys Tyr Leu Gly Cys Val His Leu 
275 280 285 

cag aaa ctg ctt egg gag cct cca tea agt ttg att ggt ggc ate etc 912 
Gin Lys Leu Leu Arg Glu Pro Pro Ser Ser Leu lie Gly Gly lie Leu 
290 295 300 

gac ccc gat ctg cca ccg etc tac get gat gat tct caa gaa acc gca 960 
Asp Pro Asp Leu Pro Pro Leu Tyr Ala Asp Asp Ser Gin Glu Thr Ala 
305 310 315 320 

get cga ttc ttt gec acc tac aac ttg gtg tgc ggc ccc gtc ttg gat 1008 
Ala Arg Phe Phe Ala Thr Tyr Asn Leu Val Cys Gly Pro Val Leu Asp 
325 330 335 

gaa aac cgc cat ctg ctt ggt gec gta get gtc gat gac ttg etc gac 1056 
Glu Asn Arg His Leu Leu Gly Ala Val Ala Val Asp Asp Leu Leu Asp 
340 345 350 



cac atg ctg cca gaa gac tgg cgc gac gec gga ate cga cca gga aag 
His Met Leu Pro Glu Asp Trp Arg Asp Ala Gly lie Arg Pro Gly Lys 



1104 
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355 360 365 

gag cac acc cat ggc tgatttcaac cgctctgaat tag 1142 
Glu His Thr His Gly 
370 



<210> 258 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

lie Phe Val Pro Met Leu Arg lie Ala Ala He Glu Pro Lys Asp He 
15 10 15 

Thr Leu Val Thr Gly Ser Val Ser Leu Arg Thr Phe Arg Val Arg Thr 
20 25 30 

Gly Glu Leu Gin Val Met Gly Asp He Val Gly Ala Lys Val His Thr 
35 40 45 

Asp Asp Pro Glu Leu Gin Gin Phe His Gly Arg Ala Val Glu He Ala 
50 55 60 

Asp Val Glu Leu Glu Leu Ser Arg Thr Arg Asp Trp lie He Thr Arg 
65 70 75 80 

Val Ala Val Leu Gly Glu Arg Pro Lys Phe Gly Arg Arg Pro Val Leu 
85 90 95 

His Thr Val Pro Trp Ser His He His Gly He Thr Ala Gly Gly Val 
100 105 110 

Gly Glu Ser Asn His Thr Ala Glu Leu He Ala Gly Phe Glu Asp Met 
115 120 125 

Arg Pro Ala Asp Val Ala Lys Gin Leu Tyr Gin Leu Pro Thr Ala Gin 
130 135 140 

Arg Thr Glu Val Thr Glu Glu Leu Asp Asp Glu Lys Leu Ala Asp He 
145 150 155 160 

Leu Gin Glu Leu Ser Glu Asp Arg Gin Ala Glu Leu He Glu Glu Leu 
165 170 175 

Asp He Glu Arg Ala Ala Asp He Leu Glu Glu Met Asp Pro Asp Asp 
180 185 190 

Ala Ala Asp Leu Leu Gly Glu Leu Pro Asp Asp Lys Ala Asp Val Leu 
195 200 205 

Leu Asp Leu Met Asp Pro Glu Glu Ser Ala Pro Val Arg Arg Leu Met 
210 215 220 

Asp Phe Ser Pro Asp Thr Val Gly Ala Leu Met Thr Pro Glu Pro Leu 
225 230 235 240 



He Met Asp Pro Ser Thr Thr Val Ala Glu Ala Leu Ala Met Ala Arg 
245 250 255 
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Asn Pro Asp Leu Pro 
260 

Pro Pro Thr Ala Thr 
275 

Gin Lys Leu Leu Arg 
290 



Asp Pro Asp Leu Pro 
305 

Ala Arg Phe Phe Ala 

325 

Glu Asn Arg His Leu 
340 

His Met Leu Pro Glu 
355 

Glu His Thr His Gly 
370 



Thr Ser Leu Ala Ser Leu 
265 

Pro Thr Gly Lys Tyr Leu 
280 

Glu Pro Pro Ser Ser Leu 
295 

Pro Leu Tyr Ala Asp Asp 
310 315 

Thr Tyr Asn Leu Val Cys 
330 

Leu Gly Ala Val Ala Val 
345 

Asp Trp Arg Asp Ala Gly 
360 



lie Phe Val Val Arg 
270 

Gly Cys Val His Leu 
285 

He Gly Gly He Leu 
300 

Ser Gin Glu Thr Ala 
320 

Gly Pro Val Leu Asp 
335 

Asp Asp Leu Leu Asp 
350 

lie Arg Pro Gly Lys 
365 



<210> 259 
<211> 538 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (538) 

<223> RXA00665 

<400> 259 

accaaacact tctgtgcgtg acacgcgcca ccttatactc ccacaagcaa cacagaacac 60 

tcgggatctc aaagtttcga gaaacacaga aagggcagca atg age age tea aca 115 

Met Ser Ser Ser Thr 
1 5 

ctt etc ctg get tea gga caa gtc acg gca tta gec get gac tac acg 163 
Leu Leu Leu Ala Ser Gly Gin Val Thr Ala Leu Ala Ala Asp Tyr Thr 
10 15 20 

etc age cac acc ccc tea gat ggc ate ctg gta gtc ctt ggc ttc gec 211 
Leu Ser His Thr Pro Ser Asp Gly He Leu Val Val Leu Gly Phe Ala 
25 30 35 

atg ate etc acc ttc atg acc ctg ate atg ctg ggt cga etc acc cca 259 
Met He Leu Thr Phe Met Thr Leu He Met Leu Gly Arg Leu Thr Pro 
40 45 50 

atg gtg gec atg ctg ttg gtc ccc acc ate ttc ggt etc ate gec ggc 307 
Met Val Ala Met Leu Leu Val Pro Thr He Phe Gly Leu He Ala Gly 
55 60 65 

gca gga etc ggc ctt ggt gac atg gcg ctt gac gec ate aag gac atg 355 
Ala Gly Leu Gly Leu Gly Asp Met Ala Leu Asp Ala He Lys Asp Met 
70 75 80 85 
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gcg cct acc gcg gca etc ctg atg ttc gcg att atg ttc ttc gga ate 
Ala Pro Thr Ala Ala Leu Leu Met Phe Ala lie Met Phe Phe Gly lie 
90 95 100 



403 



atg ate gac gtc gga etc ttc gac ccc ctg ate cgc gtg ate acc cgc 
Met lie Asp Val Gly Leu Phe Asp Pro Leu He Arg Val He Thr Arg 
105 110 115 



451 



gtt ctt cac gat gac ccc gca aag gtc gtc ate ggc acc gca gta ctt 
Val Leu His Asp Asp Pro Ala Lys Val Val He Gly Thr Ala Val Leu 
120 125 130 



499 



gca ggt gtt gtc tec etc gac ggc gac ggc tec acc acc 
Ala Gly Val Val Ser Leu Asp Gly Asp Gly Ser Thr Thr 
135 140 145 



536 



<210> 260 

<211> 146 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 260 

Met Ser Ser Ser Thr Leu Leu Leu Ala Ser Gly Gin Val Thr Ala Leu 
1 5 t io 15 

Ala Ala Asp Tyr Thr Leu Ser His Thr Pro Ser Asp Gly He Leu Val 
20 25 30 

Val Leu Gly Phe Ala Met He Leu Thr Phe Met Thr Leu He Met Leu 
35 40 45 

Gly Arg Leu Thr Pro Met Val Ala Met Leu Leu Val Pro Thr He Phe 
50 55 60 



Gly Leu He Ala Gly Ala 
65 70 

Ala He Lys Asp Met Ala 
85 

Met Phe Phe Gly He Met 
100 



Arg Val He Thr Arg Val 
115 



Gly Thr Ala Val Leu Ala 
130 



Thr Thr 
145 



Gly Leu Gly Leu Gly 
75 

Pro Thr Ala Ala Leu 
90 

He Asp Val Gly Leu 
105 

Leu His Asp Asp Pro 
120 

Gly Val Val Ser Leu 

135 



Asp Met Ala Leu Asp 
80 

Leu Met Phe Ala He 
95 

Phe Asp Pro Leu He 
110 

Ala Lys Val Val He 
125 

Asp Gly Asp Gly Ser 
140 



<210> 261 
<211> 281 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (1) . . (258) 

<223> RXA02808 

<400> 261 

ttt tac ttc ggc ate etc cca gtc ctt gca gaa agt get tec cac ttc 48 

Phe Tyr Phe Gly lie Leu Pro Val Leu Ala Glu Ser Ala Ser His Phe 

15 10 15 

ggc ate gag cct gtg gaa atg gee cgc gca tec ate act ggc cag ccc 96 
Gly lie Glu Pro Val Glu Met Ala Arg Ala Ser lie Thr Gly Gin Pro 
20 25 30 

gtt cac atg caa age ccg ctg gtc cca gcg ate etc ctg ctg gtt tec 144 
Val His Met Gin Ser Pro Leu Val Pro Ala lie Leu Leu Leu Val Ser 
35 40 45 

etc gee aac gtc aac ctt ggc gac cac cac aag aag gtt ctg tgg cgc 192 
Leu Ala Asn Val Asn Leu Gly Asp His His Lys Lys Val Leu Trp Arg 
50 55 60 

gec tgc ate gtg tec ate gcg atg etc gee gta gee etc ttc ate ggc 240 
Ala Cys He Val Ser He Ala Met Leu Ala Val Ala Leu Phe He Gly 
65 70 75 80 

gtc gtg cca etc age gca taaaatagct tttcgacgcc aaa 281 
Val Val Pro Leu Ser Ala 
85 



<210> 262 
<211> 86 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Phe Tyr Phe Gly He Leu Pro Val Leu Ala Glu Ser Ala Ser His Phe 
15 10 15 

Gly He Glu Pro Val Glu Met Ala Arg Ala Ser He Thr Gly Gin Pro 
20 25 30 

Val His Met Gin Ser Pro Leu Val Pro Ala He Leu Leu Leu Val Ser 
35 40 45 

Leu Ala Asn Val Asn Leu Gly Asp His His Lys Lys Val Leu Trp Arg 
50 55 60 

Ala Cys He Val Ser He Ala Met Leu Ala Val Ala Leu Phe He Gly 
65 70 75 80 

Val Val Pro Leu Ser Ala 
85 



<210> 263 
<211> 960 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (937) 

<223> RXN00444 

<4O0> 263 

tacccaatgg cattgaccac caccggtgaa gacaacgagg tagcgaaggc tttcgcagag 60 

ttcctcagca gcgatcgtgc caaggagatc cttgccagct atg gtt ttg gca caa 115 

Met Val Leu Ala Gin 

1 5 

act aaa aag get cgt cga age gag aat cat ate etc cca ggg tgg ttg 163 

Thr Lys Lys Ala Arg Arg Ser Glu Asn His lie Leu Pro Gly Trp Leu 

10 15 20 

etc ate cca gec acc ctg gec atg ctg ctg ate att gga cct att ttt 211 

Leu lie Pro Ala Thr Leu Ala Met Leu Leu lie lie Gly Pro lie Phe 

25 30 35 

get ttg ctg ttg cag ate ccc tgg gat egg tct tgg gag ttg ctt acc 259 

Ala Leu Leu Leu Gin lie Pro Trp Asp Arg Ser Trp Glu Leu Leu Thr 

40 45 50 

gcg ccg gaa tct tta gga acc gca egg tta tct ate gga act get ctg 307 

Ala Pro Glu Ser Leu Gly Thr Ala Arg Leu Ser lie Gly Thr Ala Leu 

55 60 65 

ttt tct acc gcg eta tgc gca att gtg ggt ttc ccg eta gcg ttg gcg 355 

Phe Ser Thr Ala Leu Cys Ala He Val Gly Phe Pro Leu Ala Leu Ala 

70 75 80 85 

ctg cat tta tat gag cgt teg cac ccc agg gtg aca tea gtt ttg acg 403 

Leu His Leu Tyr Glu Arg Ser His Pro Arg Val Thr Ser Val Leu Thr 

90 95 100 

gtg ctg gtt tat gcg cct ttg gtg ttg teg ccg gtg gtg tct ggt ttg 451 

Val Leu Val Tyr Ala Pro Leu Val Leu Ser Pro Val Val Ser Gly Leu 

105 110 115 

gcg ctg act ttt ctg tgg ggc agg cgt ggt ttt tta ggt tct tgg ctt 499 

Ala Leu Thr Phe Leu Trp Gly Arg Arg Gly Phe Leu Gly Ser Trp Leu 

120 125 130 

gat cag gtt gga ttg ccg att gca ttt acc acc acg get gtg gtg ttt 547 

Asp Gin Val Gly Leu Pro He Ala Phe Thr Thr Thr Ala Val Val Phe 

135 140 145 

gec cag gtg ttt gta gcg ttg cca ttt ttc att tec act gtg act act 595 

Ala Gin Val Phe Val Ala Leu Pro Phe Phe lie Ser Thr Val Thr Thr 

150 155 160 165 

gca ctg cgt ggc att cca aaa cag ttt gag gaa ate gca get act gaa 643 

Ala Leu Arg Gly He Pro Lys Gin Phe Glu Glu He Ala Ala Thr Glu 

170 175 180 

ggc gca acc cgc tgg gag ate atg cac aag atg ate att ccg ctg gcg 691 

Gly Ala Thr Arg Trp Glu He Met His Lys Met He He Pro Leu Ala 

185 190 195 



atg cct gga att ttc acc ggt atg att ttg gga ttc gee agg gee ttg 
Met Pro Gly He Phe Thr Gly Met He Leu Gly Phe Ala Arg Ala Leu 



739 
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200 205 210 

ggc gag tat ggt gcg aca ctg act ttt get gga aat att gca ggt gtt 7 87 
Gly Glu Tyr Gly Ala Thr Leu Thr Phe Ala Gly Asn He Ala Gly Val 
215 220 225 

acc cgc acc att ccg ttg cat att gag ctt ggt ttg agt tec aat gac 835 
Thr Arg Thr He Pro Leu His He Glu Leu Gly Leu Ser Ser Asn Asp 
230 235 240 245 

atg gat aaa gec ttg gga gcg gtg att atg ctt ttg get gtc tat gtc 883 
Met Asp Lys Ala Leu Gly Ala Val He Met Leu Leu Ala Val Tyr Val 
250 255 260 

etc ate att gga gec ate gga gcg tta cga ttg ttt tec aag gtg aga 931 
Leu He He Gly Ala He Gly Ala Leu Arg Leu Phe Ser Lys Val Arg 
265 270 275 

aag gtt taattgatgt ctcgttcgcc gga 960 
Lys Val 



<210> 264 
<211> 279 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met Val Leu Ala Gin Thr Lys Lys Ala Arg Arg Ser Glu Asn His He 
15 10 15 

Leu Pro Gly Trp Leu Leu He Pro Ala Thr Leu Ala Met Leu Leu He 
20 25 30 

He Gly Pro He Phe Ala Leu Leu Leu Gin lie Pro Trp Asp Arg Ser 
35 40 45 

Trp Glu Leu Leu Thr Ala Pro Glu Ser Leu Gly Thr Ala Arg Leu Ser 
50 55 60 

He Gly Thr Ala Leu Phe Ser Thr Ala Leu Cys Ala He Val Gly Phe 
65 70 75 80 

Pro Leu Ala Leu Ala Leu His Leu Tyr Glu Arg Ser His Pro Arg Val 
85 90 95 

Thr Ser Val Leu Thr Val Leu Val Tyr Ala Pro Leu Val Leu Ser Pro 
100 105 110 

Val Val Ser Gly Leu Ala Leu Thr Phe Leu Trp Gly Arg Arg Gly Phe 
115 120 125 

Leu Gly Ser Trp Leu Asp Gin Val Gly Leu Pro lie Ala Phe Thr Thr 
130 135 140 

Thr Ala Val Val Phe Ala Gin Val Phe Val Ala Leu Pro Phe Phe He 
145 150 155 160 

Ser Thr Val Thr Thr Ala Leu Arg Gly He Pro Lys Gin Phe Glu Glu 
165 170 175 
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Ile Ala Ala Thr Glu Gly Ala Thr Arg Trp Glu lie Met His Lys Met 
180 185 190 

lie lie Pro Leu Ala Met Pro Gly He Phe Thr Gly Met He Leu Gly 
195 200 205 

Phe Ala Arg Ala Leu Gly Glu Tyr Gly Ala Thr Leu Thr Phe Ala Gly 
210 215 220 

Asn He Ala Gly Val Thr Arg Thr He Pro Leu His He Glu Leu Gly 
225 230 235 240 

Leu Ser Ser Asn Asp Met Asp Lys Ala Leu Gly Ala Val He Met Leu 
245 250 255 

Leu Ala Val Tyr Val Leu He He Gly Ala He Gly Ala Leu Arg Leu 
260 265 270 



Phe Ser Lys Val Arg Lys Val 
275 



<210> 265 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (877) 
<223> FRXA00444 

<400> 265 

gatcgtgcca aggagatcct tgccagcnnn nnnnntnnna ntggttttgg cacaaactaa 60 

aaaggctcgt cgaagcgaga atcatatcct cccagggtgg ttg etc ate cca gec 115 

Leu Leu He Pro Ala 
1 5 

acc ctg gec atg ctg ctg ate att gga cct att ttt get ttg ctg ttg 163 
Thr Leu Ala Met Leu Leu He He Gly Pro He Phe Ala Leu Leu Leu 
10 15 20 

cag ate ccc tgg gat egg tct tgg gag ttg ctt acc gcg ccg gaa tct 211 
Gin He Pro Trp Asp Arg Ser Trp Glu Leu Leu Thr Ala Pro Glu Ser 
25 30 35 

tta gga acc gca egg tta tct ate gga act get ctg ttt tct acc gcg 259 
Leu Gly Thr Ala Arg Leu Ser He Gly Thr Ala Leu Phe Ser Thr Ala 
40 45 50 



eta tgc gca att gtg ggt ttc ccg eta gcg ttg gcg ctg cat tta tat 
Leu Cys Ala lie Val Gly Phe Pro Leu Ala Leu Ala Leu His Leu Tyr 
55 60 65 



307 



gag cgt teg cac ccc agg gtg aca tea gtt ttg acg gtg ctg gtt tat 355 
Glu Arg Ser His Pro Arg Val Thr Ser Val Leu Thr Val Leu Val Tyr 
70 75 80 85 

gcg cct ttg gtg ttg teg ccg gtg gtg tct ggt ttg gcg ctg act ttt 403 
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Ala Pro Leu Val Leu Ser Pro Val Val Ser Gly Leu Ala Leu Thr Phe 
90 95 100 

ctg tgg ggc agg cgt ggt ttt tta ggt tct tgg ctt gat cag gtt gga 451 
Leu Trp Gly Arg Arg Gly Phe Leu Gly Ser Trp Leu Asp Gin Val Gly 
105 110 115 

ttg ccg att gca ttt acc acc acg get gtg gtg ttt gec cag gtg ttt 499 
Leu Pro lie Ala Phe Thr Thr Thr Ala Val Val Phe Ala Gin Val Phe 
120 125 130 

gta gcg ttg cca ttt ttc att tec act gtg act act gca ctg cgt ggc 547 
Val Ala Leu Pro Phe Phe lie Ser Thr Val Thr Thr Ala Leu Arg Gly 
135 140 145 

att cca aaa cag ttt gag gaa ate gca get act gaa ggc gca acc cgc 595 
lie Pro Lys Gin Phe Glu Glu lie Ala Ala Thr Glu Gly Ala Thr Arg 
150 155 160 165 

tgg gag ate atg cac aag atg ate att ccg ctg gcg atg cct gga att 643 
Trp Glu lie Met His Lys Met He He Pro Leu Ala Met Pro Gly He 
170 175 180 

ttc acc ggt atg att ttg gga ttc gee agg gee ttg ggc gag tat ggt 691 
Phe Thr Gly Met He Leu Gly Phe Ala Arg Ala Leu Gly Glu Tyr Gly 
185 190 195 

gcg aca ctg act ttt get gga aat att gca ggt gtt acc cgc acc att 739 
Ala Thr Leu Thr Phe Ala Gly Asn He Ala Gly Val Thr Arg Thr He 
200 205 210 

ccg ttg cat att gag ctt ggt ttg agt tec aat gac atg gat aaa gee 787 
Pro Leu His He Glu Leu Gly Leu Ser Ser Asn Asp Met Asp Lys Ala 
215 220 225 

ttg gga gcg gtg att atg ctt ttg get gtc tat gtc etc ate att gga 835 
Leu Gly Ala Val He Met Leu Leu Ala Val Tyr Val Leu He He Gly 
230 235 240 245 

gec ate gga gcg tta cga ttg ttt tec aag gtg aga aag gtt 877 
Ala He Gly Ala Leu Arg Leu Phe Ser Lys Val Arg Lys Val 
250 255 

taattgatgt ctcgttcgcc gga 900 



<210> 266 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Leu Leu He Pro Ala Thr Leu Ala Met Leu Leu He He Gly Pro He 
15 10 15 

Phe Ala Leu Leu Leu Gin lie Pro Trp Asp Arg Ser Trp Glu Leu Leu 
20 25 30 



Thr Ala Pro Glu Ser Leu Gly Thr Ala Arg Leu Ser He Gly Thr Ala 
35 40 45 
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Leu Phe Ser Thr Ala Leu Cys Ala lie Val Gly Phe Pro Leu Ala Leu 
50 55 60 

Ala Leu His Leu Tyr Glu Arg Ser His Pro Arg Val Thr Ser Val Leu 
65 70 75 80 

Thr Val Leu Val Tyr Ala Pro Leu Val Leu Ser Pro Val Val Ser Gly 
85 90 95 

Leu Ala Leu Thr Phe Leu Trp Gly Arg Arg Gly Phe Leu Gly Ser Trp 
100 105 110 

Leu Asp Gin Val Gly Leu Pro lie Ala Phe Thr Thr Thr Ala Val Val 
115 120 125 

Phe Ala Gin Val Phe Val Ala Leu Pro Phe Phe lie Ser Thr Val Thr 
130 135 140 

Thr Ala Leu Arg Gly lie Pro Lys Gin Phe Glu Glu lie Ala Ala Thr 
145 150 155 160 

Glu Gly Ala Thr Arg Trp Glu lie Met His Lys Met lie He Pro Leu 
165 170 175 

Ala Met Pro Gly He Phe Thr Gly Met lie Leu Gly Phe Ala Arg Ala 
180 185 190 

Leu Gly Glu Tyr Gly Ala Thr Leu Thr Phe Ala Gly Asn He Ala Gly 
195 200 205 

Val Thr Arg Thr He Pro Leu His He Glu Leu Gly Leu Ser Ser Asn 
210 215 220 

Asp Met Asp Lys Ala Leu Gly Ala Val He Met Leu Leu Ala Val Tyr 
225 230 235 240 

Val Leu He He Gly Ala He Gly Ala Leu Arg Leu Phe Ser Lys Val 
245 250 255 

Arg Lys Val 



<210> 267 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (829) 

<223> RXN02614 

<400> 267 

tcattgtata cgccaccctc ggtctgctgt ctgaagcgct gatcagagct tgggaacgtc 60 

acaccttccg ctaccgaaac gcataagaaa gttgctcgcc atg act gcc aca ttg 115 

Met Thr Ala Thr Leu 
1 5 



tea etc aaa ccc gca gcc act gtc cgt gga ttg cgc aaa tea tac gga 163 
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Ser Leu Lys Pro Ala Ala Thr Val Arg Gly Leu Arg Lys Ser Tyr Gly 
10 15 20 

act aaa gaa gtc etc caa gga ate gac etc acc ate aac tgc ggc gaa 211 
Thr Lys Glu Val Leu Gin Gly lie Asp Leu Thr lie Asn Cys Gly Glu 
25 30 35 

gta acc gcg ctg ate gga cgc tea ggt tea gga aaa tec acc ate ctg 259 
Val Thr Ala Leu lie Gly Arg Ser Gly Ser Gly Lys Ser Thr lie Leu 
40 45 50 

cgc gtg ttg gcg ggc eta tct aaa gag cat tec ggc tct gta gaa att 307 
Arg Val Leu Ala Gly Leu Ser Lys Glu His Ser Gly Ser Val Glu lie 
55 60 65 

tec gga aac ccg gec gtt gec ttc caa gag cct cgc ctg ttg ccg tgg 355 
Ser Gly Asn Pro Ala Val Ala Phe Gin Glu Pro Arg Leu Leu Pro Trp 
70 75 80 85 

aaa acg gtg etc gat aat gtg acc ttt ggc etc aac cgc act gat att 403 
Lys Thr Val Leu Asp Asn Val Thr Phe Gly Leu Asn Arg Thr Asp lie 
90 95 100 

tec tgg tea gaa gca caa gaa cgc gee teg gca ctg ctt gca gaa gtc 451 
Ser Trp Ser Glu Ala Gin Glu Arg Ala Ser Ala Leu Leu Ala Glu Val 
105 110 115 

aaa ctt ccc gac tec gac gee gee tgg ccc etc acg etc tec ggc ggc 499 
Lys Leu Pro Asp Ser Asp Ala Ala Trp Pro Leu Thr Leu Ser Gly Gly 
120 125 130 

caa gee cag cgc gtc tec ctt gcg cga gcg etc ate tec gag cca gag 547 
Gin Ala Gin Arg Val Ser Leu Ala Arg Ala Leu lie Ser Glu Pro Glu 
135 140 145 

ctt ttg ctt etc gac gaa ccc ttc ggc gec etc gat get ctg aca aga 595 
Leu Leu Leu Leu Asp Glu Pro Phe Gly Ala Leu Asp Ala Leu Thr Arg 
150 155 160 165 

ctg aca gee caa gac ctg ctg etc aaa acc gtg aac acc cga aac ttg 643 
Leu Thr Ala Gin Asp Leu Leu Leu Lys Thr Val Asn Thr Arg Asn Leu 
170 175 180 

gga gtt ctg ctg gtc acc cat gat gtt tec gag gee ate gec ctg gec 691 
Gly Val Leu Leu Val Thr His Asp Val Ser Glu Ala lie Ala Leu Ala 
185 190 195 

gac cac gtc ctt ctt ctt gac gac ggc gee ate aca cac agt ttg act 739 
Asp His Val Leu Leu Leu Asp Asp Gly Ala lie Thr His Ser Leu Thr 
200 205 210 

gta gat ate ccc ggc gat cgc cgc acc cac ccc tec ttt gee tec tac 787 
Val Asp lie Pro Gly Asp Arg Arg Thr His Pro Ser Phe Ala Ser Tyr 
215 220 225 

acc get caa etc ctt gag tgg etc gaa ate acc aca cct gee 829 
Thr Ala Gin Leu Leu Glu Trp Leu Glu lie Thr Thr Pro Ala 
230 235 240 



tagaaagaaa tcatgaaatt taa 



852 
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<210> 268 
<211> 243 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Met Thr Ala Thr Leu Ser Leu Lys Pro Ala Ala Thr Val Arg Gly Leu 
15 10 15 

Arg Lys Ser Tyr Gly Thr Lys Glu Val Leu Gin Gly lie Asp Leu Thr 
20 25 30 

He Asn Cys Gly Glu Val Thr Ala Leu He Gly Arg Ser Gly Ser Gly 
35 40 45 

Lys Ser Thr He Leu Arg Val Leu Ala Gly Leu Ser Lys Glu His Ser 
50 55 60 

Gly Ser Val Glu lie Ser Gly Asn Pro Ala Val Ala Phe Gin Glu Pro 
65 70 75 80 

Arg Leu Leu Pro Trp Lys Thr Val Leu Asp Asn Val Thr Phe Gly Leu 
85 90 95 

Asn Arg Thr Asp He Ser Trp Ser Glu Ala Gin Glu Arg Ala Ser Ala 
100 105 110 

Leu Leu Ala Glu Val Lys Leu Pro Asp Ser Asp Ala Ala Trp Pro Leu 
115 120 125 

Thr Leu Ser Gly Gly Gin Ala Gin Arg Val Ser Leu Ala Arg Ala Leu 
130 135 140 

He Ser Glu Pro Glu Leu Leu Leu Leu Asp Glu Pro Phe Gly Ala Leu 
145 150 155 160 

Asp Ala Leu Thr Arg Leu Thr Ala Gin Asp Leu Leu Leu Lys Thr Val 
165 170 175 

Asn Thr Arg Asn Leu Gly Val Leu Leu Val Thr His Asp Val Ser Glu 
180 185 190 

Ala He Ala Leu Ala Asp His Val Leu Leu Leu Asp Asp Gly Ala lie 
195 200 205 

Thr His Ser Leu Thr Val Asp He Pro Gly Asp Arg Arg Thr His Pro 
210 215 220 

Ser Phe Ala Ser Tyr Thr Ala Gin Leu Leu Glu Trp Leu Glu He Thr 
225 230 235 240 

Thr Pro Ala 



<210> 269 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (829) 

<223> FRXA02614 

<400> 269 

tcattgtata cgccaccctc ggtctgctgt ctgaagcgct gatcagagct tgggaacgtc 60 

acaccttccg ctaccgaaac gcataagaaa gttgctcgcc atg act gcc aca ttg 115 

Met Thr Ala Thr Leu 

1 5 

tea etc aaa ccc gca gcc act gtc cgt gga ttg cgc aaa tea tac gga 163 

Ser Leu Lys Pro Ala Ala Thr Val Arg Gly Leu Arg Lys Ser Tyr Gly 

10 15 20 

act aaa gaa gtc etc caa gga ate gac etc ace ate aac tgc ggc gaa 211 

Thr Lys Glu Val Leu Gin Gly lie Asp Leu Thr lie Asn Cys Gly Glu 
25 30 35 

gta acc gcg ctg ate gga cgc tea ggt tea gga aaa tec ace ate ctg 259 

Val Thr Ala Leu lie Gly Arg Ser Gly Ser Gly Lys Ser Thr lie Leu 
40 45 50 

cgc gtg ttg gcg ggc eta tct aaa gag cat tec ggc tct gta gaa att 307 

Arg Val Leu Ala Gly Leu Ser Lys Glu His Ser Gly Ser Val Glu lie 
55 60 65 

tec gga aac ccg gcc gtt gcc ttc caa gag cct cgc ctg ttg ccg tgg 355 

Ser Gly Asn Pro Ala Val Ala Phe Gin Glu Pro Arg Leu Leu Pro Trp 

70 75 80 85 

aaa acg gtg etc gat aat gtg acc ttt ggc etc aac cgc act gat att 403 

Lys Thr Val Leu Asp Asn Val Thr Phe Gly Leu Asn Arg Thr Asp lie 

90 95 100 

tec tgg tea gaa gca caa gaa cgc gcc teg gca ctg ctt gca gaa gtc 451 

Ser Trp Ser Glu Ala Gin Glu Arg Ala Ser Ala Leu Leu Ala Glu Val 
105 110 115 

aaa ctt ccc gac tec gac gcc gcc tgg ccc etc acg etc tec ggc ggc 499 

Lys Leu Pro Asp Ser Asp Ala Ala Trp Pro Leu Thr Leu Ser Gly Gly 
120 125 130 

caa gcc cag cgc gtc tec ctt gcg cga gcg etc ate tec gag cca gag 547 

Gin Ala Gin Arg Val Ser Leu Ala Arg Ala Leu lie Ser Glu Pro Glu 
135 140 145 

ctt ttg ctt etc gac gaa ccc ttc ggc gcc etc gat get ctg aca aga 595 

Leu Leu Leu Leu Asp Glu Pro Phe Gly Ala Leu Asp Ala Leu Thr Arg 

150 155 160 165 

ctg aca gcc caa gac ctg ctg etc aaa acc gtg aac acc cga aac ttg 643 

Leu Thr Ala Gin Asp Leu Leu Leu Lys Thr Val Asn Thr Arg Asn Leu 

170 175 180 

gga gtt ctg ctg gtc acc cat gat gtt tec gag gcc ate gcc ctg gcc 691 

Gly Val Leu Leu Val Thr His Asp Val Ser Glu Ala lie Ala Leu Ala 
185 190 195 



gac cac gtc ctt ctt ctt gac gac ggc gcc ate aca cac agt ttg act 



739 
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Asp His Val Leu Leu Leu Asp Asp Gly Ala lie Thr His Ser Leu Thr 
200 205 210 

gta gat ate ccc ggc gat cgc cgc acc cac ccc tec ttt gec tec tac 787 
Val Asp He Pro Gly Asp Arg Arg Thr His Pro Ser Phe Ala Ser Tyr 
215 220 225 

acc get caa etc ctt gag tgg etc gaa ate acc aca cct gee 829 
Thr Ala Gin Leu Leu Glu Trp Leu Glu He Thr Thr Pro Ala 
230 235 240 

tagaaagaaa tcatgaaatt taa 852 



<210> 270 
<211> 243 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Thr Ala Thr Leu Ser Leu Lys Pro Ala Ala Thr Val Arg Gly Leu 
15 10 15 

Arg Lys Ser Tyr Gly Thr Lys Glu Val Leu Gin Gly lie Asp Leu Thr 
20 25 30 

He Asn Cys Gly Glu Val Thr Ala Leu He Gly Arg Ser Gly Ser Gly 
35 40 45 

Lys Ser Thr He Leu Arg Val Leu Ala Gly Leu Ser Lys Glu His Ser 
50 55 60 

Gly Ser Val Glu He Ser Gly Asn Pro Ala Val Ala Phe Gin Glu Pro 
65 70 75 80 

Arg Leu Leu Pro Trp Lys Thr Val Leu Asp Asn Val Thr Phe Gly Leu 
85 90 95 

Asn Arg Thr Asp He Ser Trp Ser Glu Ala Gin Glu Arg Ala Ser Ala 
100 105 110 

Leu Leu Ala Glu Val Lys Leu Pro Asp Ser Asp Ala Ala Trp Pro Leu 
115 120 125 

Thr Leu Ser Gly Gly Gin Ala Gin Arg Val Ser Leu Ala Arg Ala Leu 
130 135 140 

He Ser Glu Pro Glu Leu Leu Leu Leu Asp Glu Pro Phe Gly Ala Leu 
145 150 155 160 

Asp Ala Leu Thr Arg Leu Thr Ala Gin Asp Leu Leu Leu Lys Thr Val 
165 170 175 

Asn Thr Arg Asn Leu Gly Val Leu Leu Val Thr His Asp Val Ser Glu 
180 185 190 

Ala He Ala Leu Ala Asp His Val Leu Leu Leu Asp Asp Gly Ala He 
195 200 205 

Thr His Ser Leu Thr Val Asp He Pro Gly Asp Arg Arg Thr His Pro 
210 215 220 
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Ser Phe Ala Ser Tyr Thr Ala Gin Leu Leu Glu Trp Leu Glu He Thr 
225 230 235 240 

Thr Pro Ala 



<210> 271 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXN01142 

<400> 271 

ctccccatcc accggcacag tcagcgcagg caacgaagaa attaaaggac caggacctga 60 

ccgaggcatg gttttccaag accacgccct cctgccctga ttg acc gca cgc ggc 115 

Leu Thr Ala Arg Gly 
1 5 

aac ate gac ttc ggg etc cgc tec gcg cgc ccc tec ttg age aaa acc 163 
Asn He Asp Phe Gly Leu Arg Ser Ala Arg Pro Ser Leu Ser Lys Thr 
10 15 20 

gaa cgc gee gac ate acc cgc acc cac etc gaa caa gta ggc etc acc 211 
Glu Arg Ala Asp He Thr Arg Thr His Leu Glu Gin Val Gly Leu Thr 
25 30 35 



gac gec gec gaa egg cgc ccc gee cgc etc tec ggc ggc atg caa cag 
Asp Ala Ala Glu Arg Arg Pro Ala Arg Leu Ser Gly Gly Met Gin Gin 
40 45 50 



cag etc caa eta etc aac att tgg gaa gee tec cgc cgc acc gtc gte 
Gin Leu Gin Leu Leu Asn He Trp Glu Ala Ser Arg Arg Thr Val Val 
90 95 100 



gtg aat ctt ccc cgc ccc aga cac gag ctg agt gaa gac get tct gtt 
Val Asn Leu Pro Arg Pro Arg His Glu Leu Ser Glu Asp Ala Ser Val 
135 140 145 



259 



cga gtc ggc ate gca cgc gec ttc gec ate gac cca cca ate atg ctt 307 

Arg Val Gly He Ala Arg Ala Phe Ala He Asp Pro Pro He Met Leu 

55 60 65 

etc gac gaa ccc ttc ggc gee etc gac gec etc acc cgc cgc gaa etc 355 

Leu Asp Glu Pro Phe Gly Ala Leu Asp Ala Leu Thr Arg Arg Glu Leu 

70 75 80 85 



403 



atg gtc acc cac gac gtc gac gag gec ate ctg etc tec gac cga gtt 451 

Met Val Thr His Asp Val Asp Glu Ala He Leu Leu Ser Asp Arg Val 
105 110 115 

etc gtg atg tec aag age ccc gaa gee acc ate ate acc gat att cca 499 

Leu Val Met Ser Lys Ser Pro Glu Ala Thr He He Thr Asp He Pro 

120 125 130 



547 
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gaa gcc gag acc aca gcc ctg cgt aag egg atg ctg cat ctg ctg gag 595 
Glu Ala Glu Thr Thr Ala Leu Arg Lys Arg Met Leu His Leu Leu Glu 
150 155 160 165 

cac tagtttctaa caegtctttt aaa 621 
His 



<210> 272 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Leu Thr Ala Arg Gly Asn lie Asp Phe Gly Leu Arg Ser Ala Arg Pro 
15 10 15 

Ser Leu Ser Lys Thr Glu Arg Ala Asp lie Thr Arg Thr His Leu Glu 
20 25 30 

Gin Val Gly Leu Thr Asp Ala Ala Glu Arg Arg Pro Ala Arg Leu Ser 
35 40 45 

Gly Gly Met Gin Gin Arg Val Gly lie Ala Arg Ala Phe Ala lie Asp 
50 55 60 

Pro Pro lie Met Leu Leu Asp Glu Pro Phe Gly Ala Leu Asp Ala Leu 
65 70 75 80 

Thr Arg Arg Glu Leu Gin Leu Gin Leu Leu Asn lie Trp Glu Ala Ser 
85 90 95 

Arg Arg Thr Val Val Met Val Thr His Asp Val Asp Glu Ala lie Leu 
100 105 110 

Leu Ser Asp Arg Val Leu Val Met Ser Lys Ser Pro Glu Ala Thr lie 
115 120 125 

lie Thr Asp lie Pro Val Asn Leu Pro Arg Pro Arg His Glu Leu Ser 
130 135 140 

Glu Asp Ala Ser Val Glu Ala Glu Thr Thr Ala Leu Arg Lys Arg Met 
145 150 155 160 

Leu His Leu Leu Glu His 
165 



<210> 273 
<211> 443 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (420) 
<223> FRXA01142 

<400> 273 

acc cgc acc cac etc gaa caa gta ggc etc acc gac gcc gcc gaa egg 48 
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Thr Arg Thr His Leu Glu Gin Val Gly Leu Thr Asp Ala Ala Glu Arg 
1 5 10 15 

cgc ccc gcc cgc etc tec ggc ggc atg caa cag cga gtc ggc ate gca 96 
Arg Pro Ala Arg Leu Ser Gly Gly Met Gin Gin Arg Val Gly lie Ala 
20 25 30 

cgc gcc ttc gcc ate gac cca cca ate atg ctt etc gac gaa ccc ttc 144 
Arg Ala Phe Ala lie Asp Pro Pro He Met Leu Leu Asp Glu Pro Phe 
35 40 45 

gga gcc etc gac gcc etc acc cgc cgc gaa etc cag etc caa eta etc 192 
Gly Ala Leu Asp Ala Leu Thr Arg Arg Glu Leu Gin Leu Gin Leu Leu 
50 55 60 

aac att tgg gaa gcc tec cgc cgc acc gtc gtc atg gtc acc cac gac 240 
Asn He Trp Glu Ala Ser Arg Arg Thr Val Val Met Val Thr His Asp 
65 70 75 80 

gtc gac gag gcc ate ctg etc tec gac cga gtt etc gtg atg tec aag 288 
Val Asp Glu Ala He Leu Leu Ser Asp Arg Val Leu Val Met Ser Lys 
85 90 95 

age ccc gaa gcc acc ate ate acc gat att cca gtg aat ctt ccc cgc 336 
Ser Pro Glu Ala Thr He He Thr Asp He Pro Val Asn Leu Pro Arg 
100 105 HO 

ccc aga cac gag ctg agt gaa gac get tct gtt gaa gcc gag acc aca 384 
Pro Arg His Glu Leu Ser Glu Asp Ala Ser Val Glu Ala Glu Thr Thr 
115 120 125 

gcc ctg cgt aag egg atg ctg cat ctg ctg gag cac tagtttctaa 430 
Ala Leu Arg Lys Arg Met Leu His Leu Leu Glu His 
130 135 140 

caegtctttt aaa 443 



<210> 274 
<211> 140 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Thr Arg Thr His Leu Glu Gin Val Gly Leu Thr Asp Ala Ala Glu Arg 
1 5 10 15 

Arg Pro Ala Arg Leu Ser Gly Gly Met Gin Gin Arg Val Gly He Ala 
20 25 30 

Arg Ala Phe Ala He Asp Pro Pro He Met Leu Leu Asp Glu Pro Phe 
35 40 45 

Gly Ala Leu Asp Ala Leu Thr Arg Arg Glu Leu Gin Leu Gin Leu Leu 
50 55 60 

Asn He Trp Glu Ala Ser Arg Arg Thr Val Val Met Val Thr His Asp 
65 70 75 80 

Val Asp Glu Ala He Leu Leu Ser Asp Arg Val Leu Val Met Ser Lys 
85 90 95 
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Ser Pro Glu Ala Thr He He Thr Asp He Pro Val Asn Leu Pro Arg 
100 105 HO 

Pro Arg His Glu Leu Ser Glu Asp Ala Ser Val Glu Ala Glu Thr Thr 
115 120 125 



Ala Leu Arg Lys Arg Met Leu His Leu Leu Glu His 
130 135 140 



<210> 275 
<211> 948 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXN01141 

<400> 275 

aaagaacact cggtatggca cctgatttaa ggatgctgca atcgtgacac atatcctctt 60 

cgacagcagg cgttttctgc aactgggcgc ttttgcgtcc ttg age acc gca ttg 115 

Leu Ser Thr Ala Leu 
1 5 

gec gga gcg gec cgc tac gtg acg teg aca age aat aat gaa cct gcg 163 
Ala Gly Ala Ala Arg Tyr Val Thr Ser Thr Ser Asn Asn Glu Pro Ala 
10 15 20 

gat aac act ccc ctg acc att ggc tac gtg cct att gcg ggc teg gcg 211 
Asp Asn Thr Pro Leu Thr He Gly Tyr Val Pro He Ala Gly Ser Ala 
25 30 35 



ccg att get ate gca gat gcg eta ggg ctg ttt aag aaa cac ggc gtg 
Pro He Ala He Ala Asp Ala Leu Gly Leu Phe Lys Lys His Gly Val 
40 45 50 

aat gtc acg ttg aag aag tac tea ggc tgg tec gac ctg tgg acc gec 
Asn Val Thr Leu Lys Lys Tyr Ser Gly Trp Ser Asp Leu Trp Thr Ala 
55 60 65 

tat gca aca gag cag ctt gat gtt gcg cac atg ctg teg ccg atg act 
Tyr Ala Thr Glu Gin Leu Asp Val Ala His Met Leu Ser Pro Met Thr 
70 75 80 85 

gtg gcg att aat get gga gtg acc aac gcg teg cgc ccg acg gag ctg 
Val Ala He Asn Ala Gly Val Thr Asn Ala Ser Arg Pro Thr Glu Leu 
90 95 100 

teg ttt acc cag aac acc aat ggg caa gca att acc ttg gcg tea aag 
Ser Phe Thr Gin Asn Thr Asn Gly Gin Ala He Thr Leu Ala Ser Lys 
105 HO 115 

cac tat ggt tec gtc aat tea gcg gcg gat ctt aaa ggc atg gtg ctg 
His Tyr Gly Ser Val Asn Ser Ala Ala Asp Leu Lys Gly Met Val Leu 
120 125 130 

gga att cct ttt gaa tat tea gtc cat gcg ctg etc ctg cgc gat tat 



259 



307 



355 



403 



451 



499 



547 
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Gly lie Pro Phe Glu Tyr Ser Val His Ala Leu Leu Leu Arg Asp Tyr 
135 140 145 

etc gtc tea aac gca gtt gat ccc ate gec gat ctt gag ctt cgc ctg 595 
Leu Val Ser Asn Ala Val Asp Pro lie Ala Asp Leu Glu Leu Arg Leu 
150 155 160 165 

etc cga cct gec gat atg gtc gca caa ttg aca gtt gag ggc ate gat 643 
Leu Arg Pro Ala Asp Met Val Ala Gin Leu Thr Val Glu Gly lie Asp 
170 175 180 

gga ttc att ggg cct ggg ccg ttt aat gaa cgc gec ate age aat ggc 691 
Gly Phe He Gly Pro Gly Pro Phe Asn Glu Arg Ala He Ser Asn Gly 
185 190 195 

tec ggc egg att tgg ctg ctg acc aaa caa ctg tgg gac aaa cat cca 739 
Ser Gly Arg He Trp Leu Leu Thr Lys Gin Leu Trp Asp Lys His Pro 
200 205 210 

tgc tgc gec gtg gcg atg gec aaa gag tgg aaa get gaa cac ccc acg 787 
Cys Cys Ala Val Ala Met Ala Lys Glu Trp Lys Ala Glu His Pro Thr 
215 220 225 

gcg get cag ggt gtg ctt aat gcg ctg gag gaa gee tec gca att ttg 835 
Ala Ala Gin Gly Val Leu Asn Ala Leu Glu Glu Ala Ser Ala He Leu 
230 235 240 245 

age aat ccg gca caa ttt gat tec teg gca cgc acg ctg teg cag gaa 883 
Ser Asn Pro Ala Gin Phe Asp Ser Ser Ala Arg Thr Leu Ser Gin Glu 
250 255 260 

aaa tac etc aac cag cct gee acg ttg ctg gat gga ccg teg 925 
Lys Tyr Leu Asn Gin Pro Ala Thr Leu Leu Asp Gly Pro Ser 
265 270 275 

taatcategg catcaccggc tta 948 



<210> 276 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Leu Ser Thr Ala Leu Ala Gly Ala Ala Arg Tyr Val Thr Ser Thr Ser 
15 10 15 

Asn Asn Glu Pro Ala Asp Asn Thr Pro Leu Thr He Gly Tyr Val Pro 
20 25 30 

He Ala Gly Ser Ala Pro He Ala He Ala Asp Ala Leu Gly Leu Phe 
35 40 45 

Lys Lys His Gly Val Asn Val Thr Leu Lys Lys Tyr Ser Gly Trp Ser 
50 55 60 

Asp Leu Trp Thr Ala Tyr Ala Thr Glu Gin Leu Asp Val Ala His Met 
65 70 75 80 



Leu Ser Pro Met Thr Val Ala He Asn Ala Gly Val Thr Asn Ala Ser 
85 90 95 
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Arg Pro Thr Glu Leu Ser Phe Thr Gin Asn Thr Asn Gly Gin Ala lie 
100 105 110 

Thr Leu Ala Ser Lys His Tyr Gly Ser Val Asn Ser Ala Ala Asp Leu 
115 120 125 

Lys Gly Met Val Leu Gly lie Pro Phe Glu Tyr Ser Val His Ala Leu 
130 135 140 

Leu Leu Arg Asp Tyr Leu Val Ser Asn Ala Val Asp Pro lie Ala Asp 
145 150 155 160 

Leu Glu Leu Arg Leu Leu Arg Pro Ala Asp Met Val Ala Gin Leu Thr 
165 170 175 

Val Glu Gly lie Asp Gly Phe lie Gly Pro Gly Pro Phe Asn Glu Arg 
180 185 190 

Ala lie Ser Asn Gly Ser Gly Arg lie Trp Leu Leu Thr Lys Gin Leu 
195 200 205 

Trp Asp Lys His Pro Cys Cys Ala Val Ala Met Ala Lys Glu Trp Lys 
210 215 220 

Ala Glu His Pro Thr Ala Ala Gin Gly Val Leu Asn Ala Leu Glu Glu 
225 230 235 240 

Ala Ser Ala lie Leu Ser Asn Pro Ala Gin Phe Asp Ser Ser Ala Arg 
245 250 255 

Thr Leu Ser Gin Glu Lys Tyr Leu Asn Gin Pro Ala Thr Leu Leu Asp 
260 265 270 

Gly Pro Ser 
275 



<210> 277 
<211> 424 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (424) 

<223> FRXA01135 

<400> 277 

catttactaa tctcacaaga catcgcctaa tgaatacaga ctagcctatt caaattcaaa 60 

gaacactcgg tatggcacct gatttaagga tgctgcaatc gtg aca cat ate etc 115 

Val Thr His He Leu 
1 5 

ttc gac age agg cgt ttt ctg caa ctg ggc get ttt gcg tec ttg age 163 
Phe Asp Ser Arg Arg Phe Leu Gin Leu Gly Ala Phe Ala Ser Leu Ser 
10 15 20 



ace gca ttg gee gga gcg gee cgc tac gtg acg teg aca age aat aat 211 
Thr Ala Leu Ala Gly Ala Ala Arg Tyr Val Thr Ser Thr Ser Asn Asn 
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25 30 35 

gaa cct gcg gat aac act ccc ctg acc att ggc tac gtg cct att gcg 259 
Glu Pro Ala Asp Asn Thr Pro Leu Thr lie Gly Tyr Val Pro lie Ala 
40 45 50 

ggc teg gcg ccg att get ate gca gat gcg eta ggg ctg ttt aag aaa 307 
Gly Ser Ala Pro lie Ala lie Ala Asp Ala Leu Gly Leu Phe Lys Lys 
55 60 65 

cac ggc gtg aat gtc acg ttg aag aag tac tea ggc tgg tec gac ctg 355 
His Gly Val Asn Val Thr Leu Lys Lys Tyr Ser Gly Trp Ser Asp Leu 
70 75 80 85 

tgg acc gec tat gca aca gag cag ctt gat gtt gcg cac atg ctg teg 403 
Trp Thr Ala Tyr Ala Thr Glu Gin Leu Asp Val Ala His Met Leu Ser 
90 95 100 

ccg atg act gtg gcg att aat 424 
Pro Met Thr Val Ala lie Asn 
105 



<210> 278 
<211> 108 
<212> PRT 
<213> Corym 



ibacterium 



glutamicum 



<400> 278 

Val Thr His lie Leu Phe Asp Ser Arg Arg Phe Leu Gin Leu Gly Ala 
15 10 15 

Phe Ala Ser Leu Ser Thr Ala Leu Ala Gly Ala Ala Arg Tyr Val Thr 
20 25 30 

Ser Thr Ser Asn Asn Glu Pro Ala Asp Asn Thr Pro Leu Thr lie Gly 
35 40 45 



Tyr Val Pro He Ala Gly Ser Ala Pro He Ala He Ala Asp Ala Leu 
50 55 60 



Gly Leu Phe Lys 
65 

Gly Trp Ser Asp 



Ala His Met Leu 
100 



Lys His Gly Val 
70 

Leu Trp Thr Ala 
85 

Ser Pro Met Thr 



Asn Val Thr Leu 
75 

Tyr Ala Thr Glu 
90 

Val Ala He Asn 
105 



Lys Lys Tyr Ser 
80 

Gin Leu Asp Val 
95 



<210> 279 
<211> 485 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (462) 
<223> FRXA01141 
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<400> 279 

gtc aat tea gcg gcg gat ctt aaa ggc atg gtg ctg gga att cct ttt 

Val Asn Ser Ala Ala Asp Leu Lys Gly Met Val Leu Gly He Pro Phe 

15 10 15 

gaa tat tea gtc cat gcg ctg etc ctg cgc gat tat etc gtc tea aac 

Glu Tyr Ser Val His Ala Leu Leu Leu Arg Asp Tyr Leu Val Ser Asn 

20 25 30 

gca gtt gat ccc ate gec gat ctt gag ctt cgc ctg etc cga cct gee 

Ala Val Asp Pro He Ala Asp Leu Glu Leu Arg Leu Leu Arg Pro Ala 

35 40 45 

gat atg gtc gca caa ttg aca gtt gag ggc ate gat gga ttc att ggg 192 

Asp Met Val Ala Gin Leu Thr Val Glu Gly He Asp Gly Phe He Gly 

50 55 60 



cct ggg ccg ttt aat gaa cgc gec ate age aat ggc tec ggc egg att 
Pro Gly Pro Phe Asn Glu Arg Ala He Ser Asn Gly Ser Gly Arg He 
65 70 75 80 

tgg ctg ctg acc aaa caa ctg tgg gac aaa cat cca tgc tgc gee gtg 
Trp Leu Leu Thr Lys Gin Leu Trp Asp Lys His Pro Cys Cys Ala Val 
85 90 95 

gcg atg gee aaa gag tgg aaa get gaa cac ccc acg gcg get cag ggt 
Ala Met Ala Lys Glu Trp Lys Ala Glu His Pro Thr Ala Ala Gin Gly 
100 105 110 

gtg ctt aat gcg ctg gag gaa gee tec gca att ttg age aat ccg gca 
Val Leu Asn Ala Leu Glu Glu Ala Ser Ala He Leu Ser Asn Pro Ala 
115 120 125 

caa ttt gat tec teg gca cgc acg ctg teg cag gaa aaa tac etc aac 
Gin Phe Asp Ser Ser Ala Arg Thr Leu Ser Gin Glu Lys Tyr Leu Asn 
130 135 140 

cag cct gec acg ttg ctg gat gga ccg teg taatcategg catcaccggc 
Gin Pro Ala Thr Leu Leu Asp Gly Pro Ser 
145 150 

tta 



48 



96 



144 



240 



336 



384 



432 



482 



485 



<210> 280 
<211> 154 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 280 

Val Asn Ser Ala Ala Asp Leu Lys Gly Met Val Leu Gly He Pro Phe 
IS 10 15 

Glu Tyr Ser Val His Ala Leu Leu Leu Arg Asp Tyr Leu Val Ser Asn 
20 25 30 

Ala Val Asp Pro He Ala Asp Leu Glu Leu Arg Leu Leu Arg Pro Ala 
35 40 45 

Asp Met Val Ala Gin Leu Thr Val Glu Gly He Asp Gly Phe He Gly 
50 55 60 
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Pro Gly Pro Phe 
65 

Trp Leu Leu Thr 



Ala Met Ala Lys 
100 

Val Leu Asn Ala 
115 

Gin Phe Asp Ser 
130 

Gin Pro Ala Thr 
145 



Asn Glu Arg Ala 
70 

Lys Gin Leu Trp 
85 

Glu Trp Lys Ala 



Leu Glu Glu Ala 
120 

Ser Ala Arg Thr 
135 

Leu Leu Asp Gly 
150 



lie Ser Asn Gly 
75 

Asp Lys His Pro 
90 

Glu His Pro Thr 
105 

Ser Ala lie Leu 



Leu Ser Gin Glu 
140 

Pro Ser 



Ser Gly Arg lie 
80 

Cys Cys Ala Val 
95 

Ala Ala Gin Gly 
110 

Ser Asn Pro Ala 
125 

Lys Tyr Leu Asn 



<210> 281 
<211> 892 
<212> DNA 

<213> Corynebacterium glutamicurn 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXA00728 

<400> 281 

gattacttca cagatgtcag atcttaatca agggcctgga gcttcaacgg cccaaccgaa 60 

accgattgaa gccaagccac tacgccaccc tggccggtgg gtg gca gcc get ate 115 

Val Ala Ala Ala lie 

1 5 

ate gtg gca ctg etc gca tgg ttt ate ate age gcg etc aac aat gag 163 
lie Val Ala Leu Leu Ala Trp Phe lie lie Ser Ala Leu Asn Asn Glu 
10 15 20 

gcc tac ggt tgg gat acc tac cgc teg tat ctt ttt gac acc cgc att 211 
Ala Tyr Gly Trp Asp Thr Tyr Arg Ser Tyr Leu Phe Asp Thr Arg lie 
25 30 35 

gcc acc gcg gca ctt cac acc att gcg ctg acc ttg ctg tec atg ate 259 
Ala Thr Ala Ala Leu His Thr lie Ala Leu Thr Leu Leu Ser Met lie 
40 45 50 

ttg ggt gtg gtt etc ggc gca ate ttg gcc gtc atg cgt atg tec ggc 307 
Leu Gly Val Val Leu Gly Ala lie Leu Ala Val Met Arg Met Ser Gly 
55 60 65 

aac cct gtc atg cag ggc gta gcg tgg ctg tac ctg tgg att ttc cgc 355 
Asn Pro Val Met Gin Gly Val Ala Trp Leu Tyr Leu Trp lie Phe Arg 
70 75 80 85 



ggc acc cca att tat gtg cag ttg gtg ttc tgg ggc ctg ctg ggt tec 
Gly Thr Pro lie Tyr Val Gin Leu Val Phe Trp Gly Leu Leu Gly Ser 
90 95 100 



403 
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ttg tac cag teg ate aac etc ggt ttc gca gag ate gat ctg caa age 451 
Leu Tyr Gin Ser lie Asn Leu Gly Phe Ala Glu lie Asp Leu Gin Ser 
105 110 115 

ttg ctg tct aat atg ttc ctg etc gcg gtg ate ggt ctg ggt etc aac 499 
Leu Leu Ser Asn Met Phe Leu Leu Ala Val lie Gly Leu Gly Leu Asn 
120 125 130 

gag get gcg tac atg gcg gaa ate gtg cgc teg ggc ate caa gcg gtg 547 
Glu Ala Ala Tyr Met Ala Glu lie Val Arg Ser Gly lie Gin Ala Val 
135 140 145 

cct gag ggc cag atg gag gcg teg aaa get ttg ggt atg aac tgg tea 595 
Pro Glu Gly Gin Met Glu Ala Ser Lys Ala Leu Gly Met Asn Trp Ser 
150 155 160 165 

atg acc atg cgt cgc acc ate ttg ccg cag gee atg cgc ate ate att 643 
Met Thr Met Arg Arg Thr He Leu Pro Gin Ala Met Arg He He He 
170 175 180 

ccg cca acc ggc aat gaa ctg ate tec atg etc aag acc acc tct ctg 691 
Pro Pro Thr Gly Asn Glu Leu He Ser Met Leu Lys Thr Thr Ser Leu 
185 190 195 

gtt gtt gcg att cct tat tct etc gag ctg tac ggc cgc age atg gat 739 
Val Val Ala He Pro Tyr Ser Leu Glu Leu Tyr Gly Arg Ser Met Asp 
200 205 210 

att gcg tac tec etc ttc gag cca gtt cca atg ctt ctg gtt get gcg 787 
He Ala Tyr Ser Leu Phe Glu Pro Val Pro Met Leu Leu Val Ala Ala 
215 220 225 

age tgg tac ttg gtc ate acc tct att ctt atg gtt ggt cag tac tac 835 
Ser Trp Tyr Leu Val He Thr Ser He Leu Met Val Gly Gin Tyr Tyr 
230 235 240 245 

ctg gag aag cac ttc gaa aag ggc age acc cgc acc ctg acc gca cgt 883 
Leu Glu Lys His Phe Glu Lys Gly Ser Thr Arg Thr Leu Thr Ala Arg 
250 255 260 

cag etc get 392 
Gin Leu Ala 



<210> 282 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicurn 
<400> 282 

Val Ala Ala Ala He He Val Ala Leu Leu Ala Trp Phe He He Ser 
15 10 15 

Ala Leu Asn Asn Glu Ala Tyr Gly Trp Asp Thr Tyr Arg Ser Tyr Leu 
20 25 30 

Phe Asp Thr Arg He Ala Thr Ala Ala Leu His Thr He Ala Leu Thr 
35 40 45 



Leu Leu Ser Met He Leu Gly Val Val Leu Gly Ala He Leu Ala Val 
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50 55 60 

Met Arg Met Ser Gly Asn Pro Val Met Gin Gly Val Ala Trp Leu Tyr 
65 70 75 80 

Leu Trp lie Phe Arg Gly Thr Pro lie Tyr Val Gin Leu Val Phe Trp 
85 90 95 

Gly Leu Leu Gly Ser Leu Tyr Gin Ser lie Asn Leu Gly Phe Ala Glu 
100 105 110 

lie Asp Leu Gin Ser Leu Leu Ser Asn Met Phe Leu Leu Ala Val lie 
115 120 125 

Gly Leu Gly Leu Asn Glu Ala Ala Tyr Met Ala Glu lie Val Arg Ser 
130 135 140 

Gly He Gin Ala Val Pro Glu Gly Gin Met Glu Ala Ser Lys Ala Leu 
145 150 155 160 

Gly Met Asn Trp Ser Met Thr Met Arg Arg Thr He Leu Pro Gin Ala 
165 170 175 

Met Arg He He He Pro Pro Thr Gly Asn Glu Leu He Ser Met Leu 
180 185 190 

Lys Thr Thr Ser Leu Val Val Ala He Pro Tyr Ser Leu Glu Leu Tyr 
195 200 205 

Gly Arg Ser Met Asp He Ala Tyr Ser Leu Phe Glu Pro Val Pro Met 
210 215 220 

Leu Leu Val Ala Ala Ser Trp Tyr Leu Val He Thr Ser He Leu Met 
225 230 235 240 

Val Gly Gin Tyr Tyr Leu Glu Lys His Phe Glu Lys Gly Ser Thr Arg 
245 250 255 



Thr Leu Thr Ala Arg Gin Leu Ala 
260 



<210> 283 
<211> 1518 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1495) 
<223> RXA02663 

<400> 283 

gtgcaaatat ctgtccagtt cgtgagacta cgtcaatgct tccaaggtca ttggcgcatc 60 

aaccgctcac atcttgatca agcacgttgc ccgaaactgc atg get ccg att ctg 115 

Met Ala Pro He Leu 
1 5 



gtg ttc gec acc gtc ctg gtc gec gat gcg att gtc ttc gaa gca tec 163 
Val Phe Ala Thr Val Leu Val Ala Asp Ala He Val Phe Glu Ala Ser 
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10 15 20 

ctg tec ttc ate aac get ggt gtg aaa cca cca tea cct tea tgg ggc 211 

Leu Ser Phe lie Asn Ala Gly Val Lys Pro Pro Ser Pro Ser Trp Gly 

25 30 35 

aac ate ctt gee gat ggt aaa gec ctg ctg ctt age ggc gca tgg tgg 259 

Asn lie Leu Ala Asp Gly Lys Ala Leu Leu Leu Ser Gly Ala Trp Trp 

40 45 50 

cca acc ttc ttc cca ggt ttg atg ate ctg ctg ace gtt etc tgc ttg 307 

Pro Thr Phe Phe Pro Gly Leu Met lie Leu Leu Thr Val Leu Cys Leu 

55 60 65 

aac ate ctt tct gaa ggc etc acc gac acc ctg gee age cct aag cca 355 

Asn lie Leu Ser Glu Gly Leu Thr Asp Thr Leu Ala Ser Pro Lys Pro 

70 75 80 85 

aag cct gtt tea get tct gca aag aag gca ctg aag aag gaa gaa tec 403 

Lys Pro Val Ser Ala Ser Ala Lys Lys Ala Leu Lys Lys Glu Glu Ser 

90 95 100 

ggt gaa aag gaa ggc tec gga ate gtg ctt ggg cac acc aca cgt gaa 451 

Gly Glu Lys Glu Gly Ser Gly lie Val Leu Gly His Thr Thr Arg Glu 

105 110 115 

gaa gee aac gee tea ctg etc gca tea ctt get gcg eta tec acc age 499 

Glu Ala Asn Ala Ser Leu Leu Ala Ser Leu Ala Ala Leu Ser Thr Ser 

120 125 130 

gaa aac aat tec aat aac egg ctt ata ttt gat ggc aac ccc act cct 547 

Glu Asn Asn Ser Asn Asn Arg Leu lie Phe Asp Gly Asn Pro Thr Pro 

135 140 145 

ctg ttg gaa gtt cgc gat eta aag ate tec ttc ccc aat get cac gga 595 

Leu Leu Glu Val Arg Asp Leu Lys lie Ser Phe Pro Asn Ala His Gly 

150 155 160 165 

gat ate aat att gtc gac ggc gtg aac ttc acc gtc gee cca ggc caa 643 

Asp lie Asn lie Val Asp Gly Val Asn Phe Thr Val Ala Pro Gly Gin 

170 175 180 

acc atg ggt ctt gtc ggt gaa tec ggc tgt ggt aaa teg att acc gca 691 

Thr Met Gly Leu Val Gly Glu Ser Gly Cys Gly Lys Ser lie Thr Ala 

185 190 195 

atg teg ate atg ggt ctg ctg cct cca aca gca aag ate gaa ggc gag 739 

Met Ser lie Met Gly Leu Leu Pro Pro Thr Ala Lys lie Glu Gly Glu 

200 205 210 

ate ctt ttc gac gga aag aac etc ctt gat ctg aaa cca gac gag etc 787 

lie Leu Phe Asp Gly Lys Asn Leu Leu Asp Leu Lys Pro Asp Glu Leu 

215 220 225 

aat gca ctg cgt gga cat gaa ate gec atg ate tac caa gat gca etc 835 

Asn Ala Leu Arg Gly His Glu lie Ala Met lie Tyr Gin Asp Ala Leu 

230 235 240 245 

tec tea etc aac cca tec atg ctg ate age gec caa atg aag cag ctg 883 

Ser Ser Leu Asn Pro Ser Met Leu lie Ser Ala Gin Met Lys Gin Leu 

250 255 260 
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acc cgc cgc ggt gga aag cgc agt gcc gaa gaa etc ctg gaa ctt gta 931 
Thr Arg Arg Gly Gly Lys Arg Ser Ala Glu Glu Leu Leu Glu Leu Val 
265 270 275 

ggc ctt gat cca aag cgc acc ctg cag tec tac ccg cat gag ctt tea 979 
Gly Leu Asp Pro Lys Arg Thr Leu Gin Ser Tyr Pro His Glu Leu Ser 
280 285 290 

ggt ggc cag cgc cag cga gtt etc ate gca atg gca ctg acc aga aac 1027 
Gly Gly Gin Arg Gin Arg Val Leu lie Ala Met Ala Leu Thr Arg Asn 
295 300 305 

cca cgc etc etc ate gcc gac gag cca acc acc gcg eta gac gtc act 1075 
Pro Arg Leu Leu lie Ala Asp Glu Pro Thr Thr Ala Leu Asp Val Thr 
310 315 320 325 

gtt cag cag cag gtt gtc gat ctg ctt aat gaa ctg cgt gaa aag etc 1123 
Val Gin Gin Gin Val Val Asp Leu Leu Asn Glu Leu Arg Glu Lys Leu 
330 335 340 

gga ttc gcc atg ate ttt gta tec cac gac ttg get ctt gtc gcc cgc 1171 
Gly Phe Ala Met lie Phe Val Ser His Asp Leu Ala Leu Val Ala Arg 
345 350 355 

ctg gtg cac aag etc acc gtc atg tac gca ggt cag gtt gtt gag caa 1219 
Leu Val His Lys Leu Thr Val Met Tyr Ala Gly Gin Val Val Glu Gin 
360 365 370 

gga acc acc cgc gaa ate ctt ate gat cct cga cac gaa tac acc cgc 1267 
Gly Thr Thr Arg Glu He Leu He Asp Pro Arg His Glu Tyr Thr Arg 
375 380 385 

ggt ttg etc gga tec gtg etc tec ate gaa get ggt gtg gac cgc etc 1315 
Gly Leu Leu Gly Ser Val Leu Ser He Glu Ala Gly Val Asp Arg Leu 
390 395 400 405 

tac cag gtc cca ggc act gtt cca tea cca aag gaa ttc gtg gca ggc 1363 
Tyr Gin Val Pro Gly Thr Val Pro Ser Pro Lys Glu Phe Val Ala Gly 
410 415 420 

gac cgc ttt gca cca cga tea gaa ttc cca gaa ctt ggc ctt gac caa 1411 
Asp Arg Phe Ala Pro Arg Ser Glu Phe Pro Glu Leu Gly Leu Asp Gin 
425 430 435 

aag cca gta ctt cgc ccc ate acg ggc aca gag cat gca tac gca gca 1459 
Lys Pro Val Leu Arg Pro He Thr Gly Thr Glu His Ala Tyr Ala Ala 
440 445 450 

acc gat gaa ctt ctt gcc gca aag gga gaa caa cga tgacctcgac 1505 
Thr Asp Glu Leu Leu Ala Ala Lys Gly Glu Gin Arg 
455 460 465 

aatcgacacc agg 1518 



<210> 284 
<211> 465 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 284 
Met Ala Pro lie 
1 

Val Phe Glu Ala 
20 

Ser Pro Ser Trp 
35 

Ser Gly Ala Trp 
50 

Thr Val Leu Cys 
65 

Ala Ser Pro Lys 



Lys Lys Glu Glu 
100 

His Thr Thr Arg 
115 

Ala Leu Ser Thr 
130 

Gly Asn Pro Thr 
145 

Pro Asn Ala His 



Val Ala Pro Gly 
180 

Lys Ser lie Thr 
195 

Lys lie Glu Gly 
210 

Lys Pro Asp Glu 
225 

Tyr Gin Asp Ala 



Gin Met Lys Gin 
260 

Leu Leu Glu Leu 
275 

Pro His Glu Leu 
290 

Ala Leu Thr Arg 
305 



Leu Val Phe Ala 
5 

Ser Leu Ser Phe 



Gly Asn lie Leu 
40 

Trp Pro Thr Phe 
55 

Leu Asn lie Leu 
70 

Pro Lys Pro Val 
85 

Ser Gly Glu Lys 



Glu Glu Ala Asn 
120 

Ser Glu Asn Asn 
135 

Pro Leu Leu Glu 
150 

Gly Asp lie Asn 
165 

Gin Thr Met Gly 



Ala Met Ser lie 
200 

Glu lie Leu Phe 
215 

Leu Asn Ala Leu 
230 

Leu Ser Ser Leu 
245 

Leu Thr Arg Arg 



Val Gly Leu Asp 
280 

Ser Gly Gly Gin 
295 

Asn Pro Arg Leu 
310 



Thr Val Leu Val 
10 

lie Asn Ala Gly 
25 

Ala Asp Gly Lys 



Phe Pro Gly Leu 
60 

Ser Glu Gly Leu 
75 

Ser Ala Ser Ala 
90 

Glu Gly Ser Gly 
105 

Ala Ser Leu Leu 



Ser Asn Asn Arg 
140 

Val Arg Asp Leu 
155 

lie Val Asp Gly 
170 

Leu Val Gly Glu 
185 

Met Gly Leu Leu 



Asp Gly Lys Asn 
220 

Arg Gly His Glu 
235 

Asn Pro Ser Met 
250 

Gly Gly Lys Arg 
265 

Pro Lys Arg Thr 



Arg Gin Arg Val 
300 

Leu lie Ala Asp 
315 



Ala Asp Ala lie 
15 

Val Lys Pro Pro 
30 

Ala Leu Leu Leu 
45 

Met lie Leu Leu 



Thr Asp Thr Leu 
80 

Lys Lys Ala Leu 
95 

He Val Leu Gly 
110 

Ala Ser Leu Ala 
125 

Leu He Phe Asp 



Lys He Ser Phe 
160 

Val Asn Phe Thr 
175 

Ser Gly Cys Gly 
190 

Pro Pro Thr Ala 

205 

Leu Leu Asp Leu 



He Ala Met He 
240 

Leu He Ser Ala 
255 

Ser Ala Glu Glu 
270 

Leu Gin Ser Tyr 
285 

Leu He Ala Met 



Glu Pro Thr Thr 
320 
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Ala Leu Asp Val 



Leu Arg Glu Lys 
340 

Ala Leu Val Ala 
355 

Gin Val Val Glu 
370 

His Glu Tyr Thr 

385 

Gly Val Asp Arg 



Glu Phe Val Ala 
420 

Leu Gly Leu Asp 
435 

His Ala Tyr Ala 
450 

Arg 
465 



Thr Val Gin Gin 
325 

Leu Gly Phe Ala 



Arg Leu Val His 
360 

Gin Gly Thr Thr 
375 

Arg Gly Leu Leu 
390 

Leu Tyr Gin Val 
405 

Gly Asp Arg Phe 



Gin Lys Pro Val 
440 

Ala Thr Asp Glu 
455 



Gin Val Val Asp 

330 

Met lie Phe Val 
345 

Lys Leu Thr Val 



Arg Glu lie Leu 
380 

Gly Ser Val Leu 
395 

Pro Gly Thr Val 
410 

Ala Pro Arg Ser 
425 

Leu Arg Pro lie 



Leu Leu Ala Ala 
460 



Leu Leu Asn Glu 
335 

Ser His Asp Leu 
350 

Met Tyr Ala Gly 
365 

lie Asp Pro Arg 



Ser lie Glu Ala 
400 

Pro Ser Pro Lys 
415 

Glu Phe Pro Glu 
430 

Thr Gly Thr Glu 
445 

Lys Gly Glu Gin 



<210> 285 
<211> 783 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXA02664 

<400> 285 

atccacaaag acccgtaccg gaaagctgtt tcgcccagac caggtccacg ccaacaaaaa 60 

catcaacttc aaggcctacc gcgatgaagt aatcggcatc gtg ggt gaa tct ggt 115 

Val Gly Glu Ser Gly 
1 5 



tgc gga aaa tct acc ctt gcc cgc gtt atg gtt ggc ctg caa ccg gtc 
Cys Gly Lys Ser Thr Leu Ala Arg Val Met Val Gly Leu Gin Pro Val 
10 15 20 



163 



acc tec ggc gaa gtg ctg ttc aaa ggc aag ccc atg aag cct cgt ggt 211 
Thr Ser Gly Glu Val Leu Phe Lys Gly Lys Pro Met Lys Pro Arg Gly 
25 30 35 



gcg cag cgc aaa gaa etc ggc age tea gta tec gtc gtg ttc cag gat 
Ala Gin Arg Lys Glu Leu Gly Ser Ser Val Ser Val Val Phe Gin Asp 
40 45 50 

cct gcc acc teg tta aac cca cga atg acc gtg cgc gaa cag etc etc 



259 



307 
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Pro Ala Thr Ser Leu Asn Pro Arg Met Thr Val Arg Glu Gin Leu Leu 
55 60 - 65 

gat cca ctt cga gta cac aaa gtt ggc gat gaa gca tec cgc aac cag 355 
Asp Pro Leu Arg Val His Lys Val Gly Asp Glu Ala Ser Arg Asn Gin 
70 75 80 85 

tgg gtt tea gag ctg ate tec atg gtt ggc etc ccg caa tec gcg ttg 403 
Trp Val Ser Glu Leu lie Ser Met Val Gly Leu Pro Gin Ser Ala Leu 
90 95 100 

gaa gta etc ccc cga cag gtt tec ggt ggc caa cgc caa cgc gtg gec 451 
Glu Val Leu Pro Arg Gin Val Ser Gly Gly Gin Arg Gin Arg Val Ala 
105 110 115 

att get cga gca ctt gcg ctg aaa cct gac ate ate gtt gee gac gaa 4 99 
lie Ala Arg Ala Leu Ala Leu Lys Pro Asp lie lie Val Ala Asp Glu 
120 125 130 

cca ace tec gcg ctg gat gta tec gtt cgt gcg cag gtc etc aac ctt 547 
Pro Thr Ser Ala Leu Asp Val Ser Val Arg Ala Gin Val Leu Asn Leu 
135 140 145 

ctg ctg gat ctg aaa act gaa etc ggc ctg gga ttg gta ttc ate tec 595 
Leu Leu Asp Leu Lys Thr Glu Leu Gly Leu Gly Leu Val Phe lie Ser 
150 155 160 165 

cac gac ate aac act gtt cgc tac gtt tct gat cgc ate gca gtc atg 643 
His Asp lie Asn Thr Val Arg Tyr Val Ser Asp Arg lie Ala Val Met 
170 175 180 

ctg get gga gaa ate att gag gaa aac acc ace tea gag ate ttc aac 691 
Leu Ala Gly Glu lie lie Glu Glu Asn Thr Thr Ser Glu lie Phe Asn 
185 190 195 

aat gcg cag cag gac tac acc cgc act ctg etc gaa gcg aca cca teg 739 
Asn Ala Gin Gin Asp Tyr Thr Arg Thr Leu Leu Glu Ala Thr Pro Ser 
200 205 210 

ctg ctg aac aaa act cgt ttg tagtctccaa ccctttattc cct 783 
Leu Leu Asn Lys Thr Arg Leu 
215 220 



<210> 286 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Val Gly Glu Ser Gly Cys Gly Lys Ser Thr Leu Ala Arg Val Met Val 
15 10 15 

Gly Leu Gin Pro Val Thr Ser Gly Glu Val Leu Phe Lys Gly Lys Pro 
20 25 30 

Met Lys Pro Arg Gly Ala Gin Arg Lys Glu Leu Gly Ser Ser Val Ser 
35 40 45 



Val Val Phe Gin Asp Pro Ala Thr Ser Leu Asn Pro Arg Met Thr Val 
50 55 60 
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Arg Glu Gin Leu 
65 

Ala Ser Arg Asn 



Pro Gin Ser Ala 
100 

Arg Gin Arg Val 
115 

He Val Ala Asp 
130 

Gin Val Leu Asn 
145 

Leu Val Phe He 



Arg He Ala Val 
180 

Ser Glu He Phe 

195 

Glu Ala Thr Pro 
210 



Leu Asp Pro Leu 
70 

Gin Trp Val Ser 
85 

Leu Glu Val Leu 



Ala He Ala Arg 
120 

Glu Pro Thr Ser 
135 

Leu Leu Leu Asp 
150 

Ser His Asp He 
165 

Met Leu Ala Gly 



Asn Asn Ala Gin 
200 

Ser Leu Leu Asn 
215 



Arg Val His Lys 
75 

Glu Leu He Ser 
90 

Pro Arg Gin Val 
105 

Ala Leu Ala Leu 



Ala Leu Asp Val 
140 

Leu Lys Thr Glu 
155 

Asn Thr Val Arg 
170 

Glu He He Glu 
185 

Gin Asp Tyr Thr 



Lys Thr Arg Leu 
220 



Val Gly Asp Glu 
80 

Met Val Gly Leu 
95 

Ser Gly Gly Gin 
110 

Lys Pro Asp He 
125 

Ser Val Arg Ala 



Leu Gly Leu Gly 
160 

Tyr Val Ser Asp 
175 

Glu Asn Thr Thr 
190 

Arg Thr Leu Leu 
205 



<210> 287 
<211> 1155 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1132) 

<223> RXA00760 

<400> 287 

accacggttg tctccattgt cactgtgctg gtcatcgtct acatcatcgc caaccttctc 60 

gtggacttga tctacgccgt tctcgatccg aggatccgct atg cct aat aat gaa 115 

Met Pro Asn Asn Glu 
1 5 

ttc cac aca aac cac teg ttg ggc caa gat gat caa acc cca gat cag 163 

Phe His Thr Asn His Ser Leu Gly Gin Asp Asp Gin Thr Pro Asp Gin 
10 15 20 

get cat ttc ttc cca caa gga cga ggc gag get eta gtt cga cca ggt 211 
Ala His Phe Phe Pro Gin Gly Arg Gly Glu Ala Leu Val Arg Pro Gly 
25 30 35 



caa gag cac ttc ate gca gee act gat gaa acc gga ctt ggt gee gtc 259 
Gin Glu His Phe He Ala Ala Thr Asp Glu Thr Gly Leu Gly Ala Val 
40 45 50 
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gat get gtt get gat gac tct gca cca acc tec atg tgg ggc gaa gcg 307 

Asp Ala Val Ala Asp Asp Ser Ala Pro Thr Ser Met Trp Gly Glu Ala 

55 60 65 

tgg cga gac ctt cgt cgt cga cca ctg ttc tgg gtc tct gcg gtg ttg 355 

Trp Arg Asp Leu Arg Arg Arg Pro Leu Phe Trp Val Ser Ala Val Leu 

70 75 80 85 



att att ttg gcg ctt etc ctg gec gca gtt ccg cag ctg ttt acc tea 
He He Leu Ala Leu Leu Leu Ala Ala Val Pro Gin Leu Phe Thr Ser 
90 95 100 

acg gat ccc cag ttc tgt gtg ctg gca aac tct ctt gat ggt cca cag 
Thr Asp Pro Gin Phe Cys Val Leu Ala Asn Ser Leu Asp Gly Pro Gin 
105 HO 115 

tct gga cat ccc ttc gga ttc gac cgt caa ggt tgc gat att ttt get 
Ser Gly His Pro Phe Gly Phe Asp Arg Gin Gly Cys Asp He Phe Ala 
120 125 130 



acg 



tta ctg gtc gec etc ate ggt act gta ttt ggt get ttg get ggc 
Thr Leu Leu Val Ala Leu He Gly Thr Val Phe Gly Ala Leu Ala Gly 
150 155 160 165 



gcg acg etc tec ttc ctg ggc att ggc ctt cca cca tea att gtc tec 
Ala Thr Leu Ser Phe Leu Gly He Gly Leu Pro Pro Ser He Val Ser 
280 285 290 

tgg ggt get gat ate gcg aag gca caa acc tec ctt cgt acc caa ccc 



403 



451 



499 



cgt acc gtc tac ggt get cgt gee teg gtc gee gtc ggt gtg ttg acc 547 
Arg Thr Val Tyr Gly Ala Arg Ala Ser Val Ala Val Gly Val Leu Thr 
135 140 145 



595 



643 



ttc ttt ggt ggc ate atg gat acc ate etc tec cgc ate acc gac atg 
Phe Phe Gly Gly He Met Asp Thr He Leu Ser Arg He Thr Asp Met 
170 175 180 

ttc ttc gec att cca ctg gtt ctg gca gec ate gtt gtg atg cag atg 
Phe Phe Ala He Pro Leu Val Leu Ala Ala He Val Val Met Gin Met 
185 190 195 

ttc aag gaa cac cgc acc ate gtc acc gtg gtt ttg gtg ctt ggg ctt 
Phe Lys Glu His Arg Thr He Val Thr Val Val Leu Val Leu Gly Leu 
200 205 210 

ttc ggc tgg acc aac att gcg cgt att acc cgt gga gcg gtg atg acc 
Phe Gly Trp Thr Asn He Ala Arg He Thr Arg Gly Ala Val Met Thr 
215 220 225 

gca aag aat gaa gag tat gtc acc tec gca cgt gcg ctt ggt gca tea 
Ala Lys Asn Glu Glu Tyr Val Thr Ser Ala Arg Ala Leu Gly Ala Ser 
230 235 240 245 

aaa gec aag ata ctg ctg tct cac ate atg cca aac gee gca gca ccc 
Lys Ala Lys He Leu Leu Ser His He Met Pro Asn Ala Ala Ala Pro 
250 255 260 

ate att gtg tat gca act gtg gca ctg gga aca ttc ate gtg gca gag 931 
He He Val Tyr Ala Thr Val Ala Leu Gly Thr Phe He Val Ala Glu 
265 270 275 



691 



739 



787 



835 



883 



979 



1027 
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Trp Gly Ala Asp lie Ala Lys Ala Gin Thr Ser Leu Arg Thr Gin Pro 
295 300 305 

atg gtg ctg ttc tac ccc gca atg gca ctt gca eta acc gtt ttg age 1075 
Met Val Leu Phe Tyr Pro Ala Met Ala Leu Ala Leu Thr Val Leu Ser 
310 315 320 325 

ttc ate atg atg ggc gat gtc gtc cgc gac get ctg gat cct aag teg 1123 
Phe He Met Met Gly Asp Val Val Arg Asp Ala Leu Asp Pro Lys Ser 
330 335 340 

agg aag cga tgaccaccaa catcccacaa acc 1155 
Arg Lys Arg 



<210> 288 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Met Pro Asn Asn Glu Phe His Thr Asn His Ser Leu Gly Gin Asp Asp 
15 10 15 

Gin Thr Pro Asp Gin Ala His Phe Phe Pro Gin Gly Arg Gly Glu Ala 
20 25 30 

Leu Val Arg Pro Gly Gin Glu His Phe He Ala Ala Thr Asp Glu Thr 
35 40 45 

Gly Leu Gly Ala Val Asp Ala Val Ala Asp Asp Ser Ala Pro Thr Ser 
50 55 60 

Met Trp Gly Glu Ala Trp Arg Asp Leu Arg Arg Arg Pro Leu Phe Trp 
65 70 75 80 

Val Ser Ala Val Leu He Tie Leu Ala Leu Leu Leu Ala Ala Val Pro 
85 90 95 

Gin Leu Phe Thr Ser Thr Asp Pro Gin Phe Cys Val Leu Ala Asn Ser 
100 105 110 

Leu Asp Gly Pro Gin Ser Gly His Pro Phe Gly Phe Asp Arg Gin Gly 
115 120 125 

Cys Asp He Phe Ala Arg Thr Val Tyr Gly Ala Arg Ala Ser Val Ala 
130 135 140 

Val Gly Val Leu Thr Thr Leu Leu Val Ala Leu He Gly Thr Val Phe 
145 150 155 160 

Gly Ala Leu Ala Gly Phe Phe Gly Gly He Met Asp Thr He Leu Ser 
165 170 175 

Arg lie Thr Asp Met Phe Phe Ala He Pro Leu Val Leu Ala Ala He 
180 185 190 



Val Val Met Gin Met Phe Lys Glu His Arg Thr lie Val Thr Val Val 
195 200 205 
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Leu Val Leu Gly 
210 

Gly Ala Val Met 
225 

Ala Leu Gly Ala 



Asn Ala Ala Ala 
260 

Phe lie Val Ala 
275 

Pro Ser lie Val 
290 

Leu Arg Thr Gin 
305 

Leu Thr Val Leu 



Leu Asp Pro Lys 
340 



Leu Phe Gly Trp 
215 

Thr Ala Lys Asn 
230 

Ser Lys Ala Lys 
245 

Pro lie lie Val 



Glu Ala Thr Leu 
280 

Ser Trp Gly Ala 
295 

Pro Met Val Leu 
310 

Ser Phe lie Met 
325 

Ser Arg Lys Arg 



Thr Asn He Ala 
220 

Glu Glu Tyr Val 
235 

He Leu Leu Ser 
250 

Tyr Ala Thr Val 
265 

Ser Phe Leu Gly 



Asp He Ala Lys 
300 

Phe Tyr Pro Ala 
315 

Met Gly Asp Val 
330 



Arg He Thr Arg 



Thr Ser Ala Arg 
240 

His He Met Pro 
255 

Ala Leu Gly Thr 
270 

He Gly Leu Pro 
285 

Ala Gin Thr Ser 



Met Ala Leu Ala 
320 

Val Arg Asp Ala 
335 



<210> 289 
<211> 1632 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1609) 
<223> RXA02035 

<400> 289 

ggattttcca ttggcggagg ttcatgcggc gggtatccat tgccttccat tttagttttc 60 

catttagttt cccggatcac accgactaat ctcagaagcc atg aag ate acg cgc 115 

Met Lys He Thr Arg 
1 5 

gga etc ctg cca tea ttg ctg ttg gca age aca ate gtg gtg teg tea 163 
Gly Leu Leu Pro Ser Leu Leu Leu Ala Ser Thr He Val Val Ser Ser 
10 15 20 

tgc tct get gga teg act gcg tat cag cag ccc cct get gtt gat caa 211 
Cys Ser Ala Gly Ser Thr Ala Tyr Gin Gin Pro Pro Ala Val Asp Gin 
25 30 35 

tea tec att gtc att get ace acg get get gcg gcg tea ctt gat ttc 259 
Ser Ser He Val He Ala Thr Thr Ala Ala Ala Ala Ser Leu Asp Phe 
40 45 50 



ace aat get gcg ggc get get att ccg cag gcg atg atg tec aat att 307 
Thr Asn Ala Ala Gly Ala Ala He Pro Gin Ala Met Met Ser Asn He 
55 60 65 
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tac qag ggg ctt gtg cgc ate gat gcg gag ggt gag att cag ccg ctg 355 
Sr Til Gly Leu ?a! Arg He Asp Ala Glu Gly Glu He Gin Pro Leu 
70 75 80 

ctt gec acg teg tgg gat att tea gae gat cgc acc gag tac att ttc 
Leu Ala Thr Ser Trp Asp He Ser Asp Asp Arg Thr Glu Tyr lie Phe 
90 95 



rat tta caq gag ggt gtg ctg ttt tec aac ggc gat ccc ttc aat get 
Ms Leu Sg Til Gly ?al Leu Phe Ser Asn Gly Asp Pro Phe Asn Ala 



105 



110 



aat tct qcq aag ttt tec att gat egg gta aaa act gae tgg acc aat 
Cp sfr Ala Lys Phe Ser He Asp Arg Val Lys Thr Asp Trp Thr Asn 
120 125 130 

aat ttq aaa agt ggc atg gat gtg gtg gag tec acc gag gtg att gae 
Hy Leu Lys Ser Giy Met Asp Val Val Glu Ser Thr Glu Val He Asp 



135 140 



gat eae acg ctg aaa gtt teg ctg gte agg ccg tec aac caa tgg ttg 
Asp His Thr Leu Lys Val Ser Leu Val Arg Pro Ser Asn Gin Trp Leu 

- - 160 ± 



150 155 



tgg age atg ggt ace gcg ate ggt gee atg atg acg gag ggg ggc gte 
Trp Ser Met Gly Thr Ala He Gly Ala Met Met Thr Glu Gly Gly Val 
^ 175 iau 



170 



rmt aaa eta aca act gat ccc gtt ggc acc ggc ccg tac acg gtg acg 
lit Lys Leu Til Thr Asp Pro Val Gly Thr Gly Pro Tyr Thr Val Thr 
185 190 



cac tgg gcg ccg ggc cgc gca att ggg ttc ggc gcg egg gee gat tat 
2p 111 Pro Gly Arg Ala He Gly Phe Gly Ala Arg Ala Asp Tyr 
200 205 210 

tag qqq cag aag ccg ctt aac gae gee gca acc ate cgc tac ttc age 
Trp Gly Gin Lys Pro Leu Asn Asp Ala Ala Thr He Arg Tyr Phe Ser 



215 



220 



225 



gat geg acg gee teg acc aat gcg ctg eaa age ggt gae gtg gae gtg 
Asp Ala Thr Ala Ser Thr Asn Ala Leu Gin Ser Gly Asp Val Asp Val 



230 235 



403 



att tgg gcg atg caa gcg ece gaa cag ctg get acg ctg cag gaa tac 
lie Trp Ala Met Gin Ala Pro Glu Gin Leu Ala Thr Leu Gin Glu Tyr 

255 ^ bU 



250 



acc 
Th 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



. gtg gaa gtg ggc aca acc aat ggt gag atg ttg ctg teg atg aat 
r Val Glu Val Gly Thr Thr Asn Gly Glu Met Leu Leu Ser Met Asn 
265 270 275 

aat caq cat gca cct ttt gat gat gtg cgt gtg cgc cag gcg gtg atg 
Tsn Gil Arg Ala Pro Phe Asp Asp Val Arg Val Arg Gin Ala Val Met 
280 285 290 

ttt gcg att gat cgc caa gec gte att gat acc gcg ttg gaa ggt tac 
Phe Ala lie Asp Arg Gin Ala Val He Asp Thr Ala Leu Glu Gly Tyr 
295 300 305 

ggc acc gae act ggt ggc gtg cct gtt ccg ccg act gat ccg tgg tac 



931 



979 



1027 



1075 
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Gly Thr Asp Thr Gly Gly Val Pro Val Pro Pro Thr Asp Pro Trp Tyr 

310 315 320 325 

gag aaa tec acg atg tac ccc tac gat ccg gac cgc gca egg gca ttg 1123 

Glu Lys Ser Thr Met Tyr Pro Tyr Asp Pro Asp Arg Ala Arg Ala Leu 

330 335 340 

tta gag gag gec ggc gec gag gga acg egg ate ace atg tec att cct 1171 

Leu Glu Glu Ala Gly Ala Glu Gly Thr Arg lie Thr Met Ser lie Pro 

345 350 355 

teg ttg ccg tac get cag gca gec tct gaa ate ctg tac teg caa ctg 1219 

Ser Leu Pro Tyr Ala Gin Ala Ala Ser Glu lie Leu Tyr Ser Gin Leu 

360 365 370 

cga gat gtt ggt ttt gat cct gtg att gaa tea ace gag ttc cca gee 1267 

Arg Asp Val Gly Phe Asp Pro Val lie Glu Ser Thr Glu Phe Pro Ala 

375 380 385 

gtc tgg ttg gca cag gtc atg ggg caa aaa gac tac gac atg tea eta 1315 

Val Trp Leu Ala Gin Val Met Gly Gin Lys Asp Tyr Asp Met Ser Leu 

390 395 400 405 

ate gcg cat gtg gaa ccc cgc gac ate ccc acg ctg ttt age ccc aac 1363 

lie Ala His Val Glu Pro Arg Asp lie Pro Thr Leu Phe Ser Pro Asn 

410 415 420 

tac tat ttg ggc ttt gac gac acc gaa ace caa gee etc etc gca gag 1411 

Tyr Tyr Leu Gly Phe Asp Asp Thr Glu Thr Gin Ala Leu Leu Ala Glu 

425 430 435 

gca gac agt tea gca aac gaa gtg gaa ttg atg caa caa get gtc gat 1459 

Ala Asp Ser Ser Ala Asn Glu Val Glu Leu Met Gin Gin Ala Val Asp 

440 445 450 

cga ate atg gaa caa gec gtc gec gac aac etc atg aac gtg gec aac 1507 

Arg lie Met Glu Gin Ala Val Ala Asp Asn Leu Met Asn Val Ala Asn 

455 460 465 

ate gtg gtg atg tea cca gag ate acc ggc att gat ccc aac gtg gtg 1555 

lie Val Val Met Ser Pro Glu lie Thr Gly lie Asp Pro Asn Val Val 

470 475 480 485 

tec ggg gcg ttg gaa ttg teg ttg att ggt egg aaa gaa tec ggg gta 1603 

Ser Gly Ala Leu Glu Leu Ser Leu lie Gly Arg Lys Glu Ser Gly Val 

490 495 500 

gcg cag tgagtaaaac aatcgcttgg act 1632 
Ala Gin 



<210> 290 
<211> 503 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 290 

Met Lys lie Thr Arg Gly Leu Leu Pro Ser Leu Leu Leu Ala Ser Thr 
15 10 15 
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lie Val Val Ser 
20 

Pro Ala Val Asp 
35 

Ala Ser Leu Asp 
50 

Met Met Ser Asn 
65 

Glu lie Gin Pro 



Thr Glu Tyr lie 
100 

Asp Pro Phe Asn 
115 

Thr Asp Trp Thr 
130 

Thr Glu Val lie 
145 

Ser Asn Gin Trp 



Thr Glu Gly Gly 
180 

Pro Tyr Thr Val 
195 

Ala Arg Ala Asp 
210 

lie Arg Tyr Phe 
225 

Gly Asp Val Asp 



Thr Leu Gin Glu 
260 

Leu Leu Ser Met 
275 

Arg Gin Ala Val 
290 

Ala Leu Glu Gly 
305 

Thr Asp Pro Trp 



Ser Cys Ser Ala 



Gin Ser Ser lie 
40 

Phe Thr Asn Ala 
55 

He Tyr Glu Gly 
70 

Leu Leu Ala Thr 
85 

Phe His Leu Arg 



Ala Asp Ser Ala 
120 

Asn Gly Leu Lys 
135 

Asp Asp His Thr 
150 

Leu Trp Ser Met 
165 

Val Asp Lys Leu 



Thr His Trp Ala 
200 

Tyr Trp Gly Gin 
215 

Ser Asp Ala Thr 
230 

Val He Trp Ala 
245 

Tyr Thr Val Glu 



Asn Asn Gin Arg 
280 

Met Phe Ala He 
295 

Tyr Gly Thr Asp 
310 

Tyr Glu Lys Ser 
325 



Gly Ser Thr Ala 
25 

Val He Ala Thr 



Ala Gly Ala Ala 
60 

Leu Val Arg He 
75 

Ser Trp Asp He 
90 

Glu Gly Val Leu 
105 

Lys Phe Ser He 



Ser Gly Met Asp 
140 

Leu Lys Val Ser 
155 

Gly Thr Ala He 
170 

Ala Thr Asp Pro 
185 

Pro Gly Arg Ala 



Lys Pro Leu Asn 
220 

Ala Ser Thr Asn 
235 

Met Gin Ala Pro 
250 

Val Gly Thr Thr 
265 

Ala Pro Phe Asp 



Asp Arg Gin Ala 
300 

Thr Gly Gly Val 
315 

Thr Met Tyr Pro 
330 



Tyr Gin Gin Pro 
30 

Thr Ala Ala Ala 
45 

He Pro Gin Ala 



Asp Ala Glu Gly 
80 

Ser Asp Asp Arg 
95 

Phe Ser Asn Gly 
110 

Asp Arg Val Lys 
125 

Val Val Glu Ser 



Leu Val Arg Pro 
160 

Gly Ala Met Met 
175 

Val Gly Thr Gly 
190 

He Gly Phe Gly 
205 

Asp Ala Ala Thr 



Ala Leu Gin Ser 
240 

Glu Gin Leu Ala 
255 

Asn Gly Glu Met 
270 

Asp Val Arg Val 
285 

Val He Asp Thr 



Pro Val Pro Pro 
320 

Tyr Asp Pro Asp 
335 



Arg Ala Arg Ala Leu Leu Glu Glu Ala Gly Ala Glu Gly Thr Arg He 
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340 



345 



350 



Thr Met Ser lie Pro Ser Leu Pro Tyr Ala Gin Ala Ala Ser Glu lie 
355 360 365 

Leu Tyr Ser Gin Leu Arg Asp Val Gly Phe Asp Pro Val lie Glu Ser 
370 375 380 

Thr Glu Phe Pro Ala Val Trp Leu Ala Gin Val Met Gly Gin Lys Asp 
385 390 395 400 

Tyr Asp Met Ser Leu lie Ala His Val Glu Pro Arg Asp lie Pro Thr 
405 410 415 

Leu Phe Ser Pro Asn Tyr Tyr Leu Gly Phe Asp Asp Thr Glu Thr Gin 
420 425 430 

Ala Leu Leu Ala Glu Ala Asp Ser Ser Ala Asn Glu Val Glu Leu Met 
435 440 445 

Gin Gin Ala Val Asp Arg lie Met Glu Gin Ala Val Ala Asp Asn Leu 
450 455 460 

Met Asn Val Ala Asn lie Val Val Met Ser Pro Glu lie Thr Gly lie 
465 470 475 480 

Asp Pro Asn Val Val Ser Gly Ala Leu Glu Leu Ser Leu lie Gly Arg 
485 490 495 



Lys Glu Ser Gly Val Ala Gin 
500 



<210> 291 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (904) 
<223> RXN01002 

<400> 291 

gactgctgat accgcacagg atgaaatcac tcgttacggc gagatcctga agaagttctc 60 

caactaattt ccctgtttcc aatactcaag gtgtgcgcat atg aat tct gat get 115 

Met Asn Ser Asp Ala 
1 5 

teg get acc acc aac tec tgg get ate aac ttc gac cat gtg teg gtg 163 
Ser Ala Thr Thr Asn Ser Trp Ala lie Asn Phe Asp His Val Ser Val 
10 15 20 

acg tat ccc aat ggg acg aaa gee etc gat gat gtt tec etc acc ate 211 
Thr Tyr Pro Asn Gly Thr Lys Ala Leu Asp Asp Val Ser Leu Thr lie 
25 30 35 



aat ccc ggt gag atg gtt gec ate gtg ggt ctg tea gga teg ggt aaa 
Asn Pro Gly Glu Met Val Ala lie Val Gly Leu Ser Gly Ser Gly Lys 
40 45 50 



259 
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tcc acg ctg att cgc acg ate aac ggt ctt gtc cgc get acg gaa ggc 307 

Ser Thr Leu lie Arg Thr lie Asn Gly Leu Val Arg Ala Thr Glu Gly 

55 60 65 

acc gtg acg gtg ggg ccg cat cag ate aac acc ttg aag ggg aaa gca 355 

Thr Val Thr Val Gly Pro His Gin He Asn Thr Leu Lys Gly Lys Ala 

70 75 80 85 

ctg cgt gat gee cgt ggg cag ate ggc atg att ttc cag ggg ttc aac 403 
Leu Arg Asp Ala Arg Gly Gin He Gly Met He Phe Gin Gly Phe Asn 

90 95 100 

ctg teg gaa cgc age agt gtg ttc cag aat gtt ttg gtg ggc cgc ttc 451 

Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val Leu Val Gly Arg Phe 

105 110 115 

gcg cac aca gcg tgg tgg cgt aac etc etc ggg ttt ccc acg gag cac 499 

Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly Phe Pro Thr Glu His 

120 125 130 

gac aag cag att get ttt cac gcg ttg gag tec gtg ggc att ttg cac 547 

Asp Lys Gin He Ala Phe His Ala Leu Glu Ser Val Gly He Leu His 

135 140 145 

aaa gtg tgg acc cga get ggt get ttg teg ggt gga cag aaa cag cgc 595 

Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly Gly Gin Lys Gin Arg 

150 155 160 165 

gtt get att gcg cgc gec tta teg caa gat ccg tct gtc atg ctg gca 643 

Val Ala He Ala Arg Ala Leu Ser Gin Asp Pro Ser Val Met Leu Ala 

170 175 180 

gat gag cct gtg gca age ctt gat ccg cca acc gcg cat tec gtg atg 691 

Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr Ala His Ser Val Met 

185 190 195 

cgc gat eta gaa aac ate aac aac gtg gaa ggc etc acc gtg ttg gtg 739 

Arg Asp Leu Glu Asn lie Asn Asn Val Glu Gly Leu Thr Val Leu Val 

200 205 210 

aac ttg cac ttg att gat ttg get cgt caa tac acc aca agg ctt gtg 787 

Asn Leu His Leu He Asp Leu Ala Arg Gin Tyr Thr Thr Arg Leu Val 

215 220 225 

ggt ttg cgt gec ggc aag ctg gtc tat gac ggt cct ate tct gag gee 835 

Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly Pro He Ser Glu Ala 

230 235 240 245 

acc gat aaa gac ttt gaa get ate tat ggt cgc ccc ate cag get aaa 883 

Thr Asp Lys Asp Phe Glu Ala He Tyr Gly Arg Pro He Gin Ala Lys 

250 255 260 

gac ctg eta ggt gat cgc gca tgaccacgcc ttcttctaca ctt 927 
Asp Leu Leu Gly Asp Arg Ala 
265 



<210> 292 
<211> 268 
<212> PRT 
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<213> Corynebacterium glut ami cum 
<400> 292 

Met Asn Ser Asp Ala Ser Ala Thr Thr Asn Ser Trp Ala lie Asn Phe 
15 10 15 

Asp His Val Ser Val Thr Tyr Pro Asn Gly Thr Lys Ala Leu Asp Asp 
20 25 30 

Val Ser Leu Thr lie Asn Pro Gly Glu Met Val Ala lie Val Gly Leu 
35 40 45 

Ser Gly Ser Gly Lys Ser Thr Leu lie Arg Thr lie Asn Gly Leu Val 
50 55 60 

Arg Ala Thr Glu Gly Thr Val Thr Val Gly Pro His Gin He Asn Thr 
65 70 75 80 

Leu Lys Gly Lys Ala Leu Arg Asp Ala Arg Gly Gin He Gly Met Tie 
85 90 95 

Phe Gin Gly Phe Asn Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val 
100 105 110 

Leu Val Gly Arg Phe Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly 
115 120 125 

Phe Pro Thr Glu His Asp Lys Gin He Ala Phe His Ala Leu Glu Ser 
130 135 140 

Val Gly He Leu His Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly 
145 150 155 160 

Gly Gin Lys Gin Arg Val Ala He Ala Arg Ala Leu Ser Gin Asp Pro 
165 170 175 

Ser Val Met Leu Ala Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr 
180 185 190 

Ala His Ser Val Met Arg Asp Leu Glu Asn He Asn Asn Val Glu Gly 
195 200 205 

Leu Thr Val Leu Val Asn Leu His Leu He Asp Leu Ala Arg Gin Tyr 
210 215 220 

Thr Thr Arg Leu Val Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly 
225 230 235 240 

Pro He Ser Glu Ala Thr Asp Lys Asp Phe Glu Ala He Tyr Gly Arg 
245 250 255 

Pro He Gin Ala Lys Asp Leu Leu Gly Asp Arg Ala 
260 265 



<210> 293 
<211> 440 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (1) . . (417) 

<223> FRXA01002 

<400> 293 

ccc acg gag cac gac aag cag att get ttt cac gcg ttg gag tec gtg 48 

Pro Thr Glu His Asp Lys Gin lie Ala Phe His Ala Leu Glu Ser Val 

15 10 15 

ggc att ttg gac aaa gtg tgg acc cga get ggt get ttg teg ggt gga 96 
Gly lie Leu Asp Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly Gly 
20 25 30 

cag aaa cag cgc gtt get att gcg cgc gee tta teg caa gat ccg tct 144 
Gin Lys Gin Arg Val Ala lie Ala Arg Ala Leu Ser Gin Asp Pro Ser 
35 40 45 

gtc atg ctg gca gat gag cct gtg gca age ctt gat ccg cca acc gcg 192 
Val Met Leu Ala Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr Ala 
50 55 60 

cat tec gtg atg cgc gat eta gaa aac ate aac aac gtg gaa ggc etc 240 
His Ser Val Met Arg Asp Leu Glu Asn lie Asn Asn Val Glu Gly Leu 
65 70 75 80 

acc gtg ttg gtg aac ttg cac ttg att gat ttg get cgt caa tac acc 288 
Thr Val Leu Val Asn Leu His Leu lie Asp Leu Ala Arg Gin Tyr Thr 
85 90 95 

aca agg ctt gtg ggt ttg cgt gec ggc aag ctg gtc tat gac ggt cct 336 
Thr Arg Leu Val Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly Pro 
100 105 110 

ate tct gag gec acc gat aaa gac ttt gaa get ate tat ggt cgc ccc 384 
lie Ser Glu Ala Thr Asp Lys Asp Phe Glu Ala lie Tyr Gly Arg Pro 
115 120 125 

ate cag get aaa gac ctg eta ggt gat cgc gca tgaccacgcc ttcttctaca 437 
lie Gin Ala Lys Asp Leu Leu Gly Asp Arg Ala 
130 135 

ctt 440 



<210> 294 
<211> 139 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Pro Thr Glu His Asp Lys Gin lie Ala Phe His Ala Leu Glu Ser Val 
15 10 15 

Gly lie Leu Asp Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly Gly 
20 25 30 

Gin Lys Gin Arg Val Ala lie Ala Arg Ala Leu Ser Gin Asp Pro Ser 
35 40 45 



Val Met Leu Ala Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr Ala 
50 55 60 
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His Ser Val Met Arg Asp Leu Glu Asn lie Asn Asn Val Glu Gly Leu 
65 70 75 80 

Thr Val Leu Val Asn Leu His Leu lie Asp Leu Ala Arg Gin Tyr Thr 
85 90 95 

Thr Arg Leu Val Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly Pro 
100 105 110 

lie Ser Glu Ala Thr Asp Lys Asp Phe Glu Ala lie Tyr Gly Arg Pro 
115 120 125 



lie Gin Ala Lys Asp Leu Leu Gly Asp Arg Ala 
130 135 



<210> 295 
<211> 969 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (946) 

<223> RXN01000 

<400> 295 

ctttctatgc ctacgcggat gtttccgtga tcattctgga aatcctcatc gtggtgattg 60 



tcattgaagt aatctccaac gcacttcgaa agaggctggt atg age acc tta acc 

Met Ser Thr Leu Thr 
1 5 



115 



tct cac cgc aca gta ccg gec ccc age tct ccc ccg gcg cgc ccc aac 
Ser His Arg Thr Val Pro Ala Pro Ser Ser Pro Pro Ala Arg Pro Asn 
10 15 20 



163 



aaa ctg gcg cgc aat ate gtt gca att gtc get gcg ctg att gtc ctt 
Lys Leu Ala Arg Asn lie Val Ala lie Val Ala Ala Leu lie Val Leu 
25 30 35 



211 



ata get acc ggc acg etc aag ate gag tgg aat gag ctt ccg cag atg 
lie Ala Thr Gly Thr Leu Lys lie Glu Trp Asn Glu Leu Pro Gin Met 
40 45 50 



259 



ccc gcg cag gtg tgg cat tac tta gag ctg atg ttt age gat ccc gat 
Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met Phe Ser Asp Pro Asp 
55 60 65 



307 



tgg teg aag ttt ggc cgc gee gtc cag gaa atg tgg cgt tec ate gec 
Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met Trp Arg Ser lie Ala 
70 75 80 85 



355 



atg gcg tgg ttg ggt gee att tta tgc gtg gtg gtc tct gtc cct ctg 
Met Ala Trp Leu Gly Ala lie Leu Cys Val Val Val Ser Val Pro Leu 
90 95 100 



403 



gga atg ttg get gee cgc ggg gtg gga cct tat tgg ctg cgt acc gtt 451 
Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr Trp Leu Arg Thr Val 
105 110 115 
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tta egg ttc gtg ttc gcg gtg att cgt gcg ttc ccc gaa gtg gtt ate 499 

Leu Arg Phe Val Phe Ala Val lie Arg Ala Phe Pro Glu Val Val He 

120 125 130 

gca att att ttg eta act gtc acc ggc eta act cct ttt act ggt gcg 54 7 

Ala He He Leu Leu Thr Val Thr Gly Leu Thr Pro Phe Thr Gly Ala 

135 140 145 

etc gca ttg ggt ate tec ggt att gga caa cag gca aag tgg acc tat 595 

Leu Ala Leu Gly He Ser Gly He Gly Gin Gin Ala Lys Trp Thr Tyr 

150 155 160 165 

gaa gee att gag tec act ccc acc ggc ccg tea gag gca gtg cgt gca 643 

Glu Ala He Glu Ser Thr Pro Thr Gly Pro Ser Glu Ala Val Arg Ala 

170 175 180 

gcg ggt gga act acg ccg gag gtt ctg egg tgg gcg ttg tgg cca cag 691 

Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp Ala Leu Trp Pro Gin 

185 190 195 

gtt gcg cca tec att gca tct ttt gec ctg tac cgc ttt gag ate aac 739 

Val Ala Pro Ser He Ala Ser Phe Ala Leu Tyr Arg Phe Glu He Asn 

200 205 210 

ate cgt acc tct gcg gta ttg ggc ate gtt ggt gca ggt ggt ate ggt 787 

He Arg Thr Ser Ala Val Leu Gly He Val Gly Ala Gly Gly He Gly 

215 220 225 

agt atg ctt gec aat tac acc aac tac agg cag tgg gac acc gtg ggc 835 

Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin Trp Asp Thr Val Gly 

230 235 240 245 

atg ctg etc ate gtc gtg gtt gtc gca acg atg ate gtc gat etc ate 883 

Met Leu Leu He Val Val Val Val Ala Thr Met He Val Asp Leu He 

250 255 260 

tec ggc acc ate cgc cgc cgc ate atg aag ggg get agt gac cgt gtc 931 

Ser Gly Thr He Arg Arg Arg He Met Lys Gly Ala Ser Asp Arg Val 

265 270 275 

gtg gca cca age aac tgacgctcca ccaagcatcc gca 969 
Val Ala Pro Ser Asn 
280 



<210> 296 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 296 

Met Ser Thr Leu Thr Ser His Arg Thr Val Pro Ala Pro Ser Ser Pro 
15 10 15 

Pro Ala Arg Pro Asn Lys Leu Ala Arg Asn He Val Ala lie Val Ala 
20 25 30 



Ala Leu He Val Leu He Ala Thr Gly Thr Leu Lys He Glu Trp Asn 
35 40 45 



BGM31CP 



-390 - 



Glu Leu Pro Gin Met Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met 
50 55 60 

Phe Ser Asp Pro Asp Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met 
65 70 75 80 

Trp Arg Ser lie Ala Met Ala Trp Leu Gly Ala lie Leu Cys Val Val 
85 90 95 

Val Ser Val Pro Leu Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr 
100 105 110 

Trp Leu Arg Thr Val Leu Arg Phe Val Phe Ala Val lie Arg Ala Phe 
115 120 125 

Pro Glu Val Val lie Ala lie lie Leu Leu Thr Val Thr Gly Leu Thr 
130 135 140 

Pro Phe Thr Gly Ala Leu Ala Leu Gly lie Ser Gly lie Gly Gin Gin 
145 150 155 160 

Ala Lys Trp Thr Tyr Glu Ala lie Glu Ser Thr Pro Thr Gly Pro Ser 
165 170 175 

Glu Ala Val Arg Ala Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp 
180 185 190 

Ala Leu Trp Pro Gin Val Ala Pro Ser lie Ala Ser Phe Ala Leu Tyr 
195 200 205 

Arg Phe Glu lie Asn lie Arg Thr Ser Ala Val Leu Gly lie Val Gly 
210 215 220 

Ala Gly Gly lie Gly Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin 
225 230 235 240 

Trp Asp Thr Val Gly Met Leu Leu lie Val Val Val Val Ala Thr Met 
245 250 255 

lie Val Asp Leu lie Ser Gly Thr lie Arg Arg Arg lie Met Lys Gly 
260 265 270 

Ala Ser Asp Arg Val Val Ala Pro Ser Asn 
275 280 



<210> 297 
<211> 563 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (540) 
<223> FRXA01000 

<400> 297 

atg ttg get gec cgc ggg gtg gga cct tat tgg ctg cgt acc gtt tta 
Met Leu Ala Ala Arg Gly Val Gly Pro Tyr Trp Leu Arg Thr Val Leu 
15 10 15 
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egg ttc gtg ttc gcg gtg att cgt gcg ttc ccc gaa gtg gtt ate gca 96 

Arg Phe Val Phe Ala Val lie Arg Ala Phe Pro Glu Val Val lie Ala 

20 25 30 

att att ttg eta act gtc acc ggc eta act cct ttt act ggt gcg etc 144 

lie lie Leu Leu Thr Val Thr Gly Leu Thr Pro Phe Thr Gly Ala Leu 

35 40 45 

gca ttg ggt ate tec ggt att gga caa cag gca aag tgg acc tat gaa 192 

Ala Leu Gly He Ser Gly He Gly Gin Gin Ala Lys Trp Thr Tyr Glu 
50 55 60 

gec att gag tec act ccc acc ggc ccg tea gag gca gtg cgt gca gcg 240 

Ala He Glu Ser Thr Pro Thr Gly Pro Ser Glu Ala Val Arg Ala Ala 
65 70 75 80 

ggt gga act acg ccg gag gtt ctg egg tgg gcg ttg tgg cca cag gtt 288 

Gly Gly Thr Thr Pro Glu Val Leu Arg Trp Ala Leu Trp Pro Gin Val 

85 90 95 

gcg cca tec att gca tct ttt gec ctg tac cgc ttt gag ate aac ate 336 

Ala Pro Ser He Ala Ser Phe Ala Leu Tyr Arg Phe Glu He Asn He 

100 105 110 

cgt acc tct gcg gta ttg ggc ate gtt ggt gca ggt ggt ate ggt agt 384 

Arg Thr Ser Ala Val Leu Gly He Val Gly Ala Gly Gly He Gly Ser 

115 120 125 

atg ctt gee aat tac acc aac tac agg cag tgg gac acc gtg ggc atg 432 

Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin Trp Asp Thr Val Gly Met 
130 135 140 

ctg etc ate gtc gtg gtt gtc gca acg atg ate gtc gat etc ate tec 480 

Leu Leu He Val Val Val Val Ala Thr Met He Val Asp Leu He Ser 

145 150 155 160 

ggc acc ate cgc cgc cgc ate atg aag ggg get agt gac cgt gtc gtg 528 

Gly Thr He Arg Arg Arg He Met Lys Gly Ala Ser Asp Arg Val Val 

165 170 175 

gca cca age aac tgacgctcca ccaagcatcc gca 563 
Ala Pro Ser Asn 
180 



<210> 298 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Met Leu Ala Ala Arg Gly Val Gly Pro Tyr Trp Leu Arg Thr Val Leu 
15 10 15 

Arg Phe Val Phe Ala Val He Arg Ala Phe Pro Glu Val Val He Ala 
20 25 30 

He He Leu Leu Thr Val Thr Gly Leu Thr Pro Phe Thr Gly Ala Leu 
35 40 45 



Ala Leu Gly He Ser Gly He Gly Gin Gin Ala Lys Trp Thr Tyr Glu 
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50 

Ala He Glu Ser 
65 

Gly Gly Thr Thr 



Ala Pro Ser He 
100 

Arg Thr Ser Ala 
115 

Met Leu Ala Asn 
130 

Leu Leu lie Val 
145 

Gly Thr He Arg 



Ala Pro Ser Asn 

180 



55 

Thr Pro Thr Gly 
70 

Pro Glu Val Leu 
85 

Ala Ser Phe Ala 



Val Leu Gly He 
120 

Tyr Thr Asn Tyr 
135 

Val Val Val Ala 
150 

Arg Arg He Met 
165 



60 

Pro Ser Glu Ala 
75 

Arg Trp Ala Leu 
90 

Leu Tyr Arg Phe 
105 

Val Gly Ala Gly 



Arg Gin Trp Asp 
140 

Thr Met He Val 
155 

Lys Gly Ala Ser 

170 



Val Arg Ala Ala 
80 

Trp Pro Gin Val 
95 

Glu He Asn He 
110 

Gly He Gly Ser 
125 

Thr Val Gly Met 



Asp Leu He Ser 
160 

Asp Arg Val Val 
175 



<210> 299 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA01003 

<400> 299 

agctggtcta tgacggtcct atctctgagg ccaccgataa agactttgaa gctatctatg 60 

gtcgccccat ccaggctaaa gacctgctag gtgatcgcgc atg acc acg cct tct 115 

Met Thr Thr Pro Ser 
1 5 

tct aca ctt ate cca caa aag cct egg get ggg gta aag acc tat etc 163 
Ser Thr Leu He Pro Gin Lys Pro Arg Ala Gly Val Lys Thr Tyr Leu 
10 15 20 

ate ate ggc gee ate gtt gtc ttc acc gtg gca aca gca acc cca gcg 211 
He He Gly Ala He Val Val Phe Thr Val Ala Thr Ala Thr Pro Ala 
25 30 35 

eta ggt ggc att gag ctt gat ttc get tec att get gcg aat tgg cgc 259 
Leu Gly Gly He Glu Leu Asp Phe Ala Ser He Ala Ala Asn Trp Arg 
40 45 50 

aat ggt gee aac aaa etc ctg caa atg ctg cag ccc aac ttt gcg ttc 307 
Asn Gly Ala Asn Lys Leu Leu Gin Met Leu Gin Pro Asn Phe Ala Phe 
55 60 65 



ttg cct cgt acg tgg ctt ccc atg ttg gaa acc ctg cag atg gcg ctt 



355 
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Leu Pro Arg Thr Trp Leu Pro Met Leu Glu Thr Leu Gin Met Ala Leu 

70 75 80 85 

gtt gga get gtc ttg tct get gec gta teg gtg cct ttg acg ttg tgg 403 

Val Gly Ala Val Leu Ser Ala Ala Val Ser Val Pro Leu Thr Leu Trp 

90 95 100 

gca gcg cag gca acc aac acc agt gcg att ggt cgt ggc att gtc cgc 451 

Ala Ala Gin Ala Thr Asn Thr Ser Ala lie Gly Arg Gly lie Val Arg 

105 110 115 

acc ate att aac gtg gtg cgc tct gtc ccc gac ttg gtg tat gec acc 4 99 

Thr lie lie Asn Val Val Arg Ser Val Pro Asp Leu Val Tyr Ala Thr 
120 125 130 

ate ttg gtc gee atg gtt ggt gtc ggc gca tta cct ggc att ttg acg 547 

lie Leu Val Ala Met Val Gly Val Gly Ala Leu Pro Gly lie Leu Thr 
135 140 145 

ctg ttt ctg ttc aac ctg ggc ate gtg gtc aag ctt gtc tct gag gec 595 

Leu Phe Leu Phe Asn Leu Gly lie Val Val Lys Leu Val Ser Glu Ala 

150 155 160 165 

att gat tec act gag cat ccc tat atg gaa gca gga cgc gca gca ggt 643 

lie Asp Ser Thr Glu His Pro Tyr Met Glu Ala Gly Arg Ala Ala Gly 

170 175 180 

gga tea cag ttc caa ate aac cga gtc tec gcg ctt cct gaa gtc atg 691 

Gly Ser Gin Phe Gin lie Asn Arg Val Ser Ala Leu Pro Glu Val Met 

185 190 195 

ccg etc ttt gee aac caa tgg etc tac acc eta gag ctg aat gta cgc 739 

Pro Leu Phe Ala Asn Gin Trp Leu Tyr Thr Leu Glu Leu Asn Val Arg 
200 205 210 

ate tec gee ate ctt ggc ate gtg ggc gca ggt ggc ate ggc agg ctg 787 

He Ser Ala He Leu Gly He Val Gly Ala Gly Gly He Gly Arg Leu 
215 220 225 

ctt gat gaa cgc cga get ttc tat gee tac gcg gat gtt tec gtg ate 835 

Leu Asp Glu Arg Arg Ala Phe Tyr Ala Tyr Ala Asp Val Ser Val He 

230 235 240 245 

att ctg gaa ate etc ate gtg gtg att gtc att gaa gta ate tec aac 883 

He Leu Glu He Leu He Val Val He Val He Glu Val He Ser Asn 

250 255 260 

gca ctt cga aag agg ctg gta tgagcacctt aacctctcac cgc 927 
Ala Leu Arg Lys Arg Leu Val 
265 



<210> 300 
<211> 268 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 300 

Met Thr Thr Pro Ser Ser Thr Leu He Pro Gin Lys Pro Arg Ala Gly 
15 10 15 
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Val Lys Thr Tyr Leu lie lie Gly Ala lie Val Val Phe Thr Val Ala 
20 25 30 

Thr Ala Thr Pro Ala Leu Gly Gly lie Glu Leu Asp Phe Ala Ser He 
35 40 45 

Ala Ala Asn Trp Arg Asn Gly Ala Asn Lys Leu Leu GLn Met Leu Gin 
50 55 60 

Pro Asn Phe Ala Phe Leu Pro Arg Thr Trp Leu Pro Met Leu Glu Thr 
65 70 75 80 

Leu Gin Met Ala Leu Val Gly Ala Val Leu Ser Ala Ala Val Ser Val 
85 90 95 

Pro Leu Thr Leu Trp Ala Ala Gin Ala Thr Asn Thr Ser Ala He Gly 
100 105 110 

Arg Gly He Val Arg Thr He He Asn Val Val Arg Ser Val Pro Asp 
115 120 125 

Leu Val Tyr Ala Thr He Leu Val Ala Met Val Gly Val Gly Ala Leu 
130 135 140 

Pro Gly He Leu Thr Leu Phe Leu Phe Asn Leu Gly He Val Val Lys 
145 150 155 160 

Leu Val Ser Glu Ala He Asp Ser Thr Glu His Pro Tyr Met Glu Ala 
165 170 175 

Gly Arg Ala Ala Gly Gly Ser Gin Phe Gin He Asn Arg Val Ser Ala 
180 185 190 

Leu Pro Glu Val Met Pro Leu Phe Ala Asn Gin Trp Leu Tyr Thr Leu 
195 200 205 

Glu Leu Asn Val Arg He Ser Ala He Leu Gly He Val Gly Ala Gly 
210 215 220 

Gly He Gly Arg Leu Leu Asp Glu Arg Arg Ala Phe Tyr Ala Tyr Ala 
225 230 235 240 

Asp Val Ser Val He He Leu Glu He Leu He Val Val He Val He 
245 250 255 

Glu Val He Ser Asn Ala Leu Arg Lys Arg Leu Val 
260 265 



<210> 301 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (594) 
<223> RXN00193 

<400> 301 

aaa get ttc tnc caa cgc gaa ggt ttc ate tea gec ttc ggt ttc acc 
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Lys Ala Phe Xaa Gin Arg Glu Gly Phe lie Ser Ala Phe Gly Phe Thr 
15 10 15 

gtc etc gtg gtc ate gtc tec gtg ate aca gtc aac ate ttc gec ttc 96 
Val Leu Val Val lie Val Ser Val lie Thr Val Asn lie Phe Ala Phe 
20 25 30 



etc ttg gcg tgg ttg ctg acc cgc aaa etc cgc ggt acc aac ttt ttc 
Leu Leu Ala Trp Leu Leu Thr Arg Lys Leu Arg Gly Thr Asn Phe Phe 
35 40 45 



144 



cgc aca gtc ttc ttt atg ccg aac ctt ate ggc ggc att gtg ctg ggt 192 

Arg Thr Val Phe Phe Met Pro Asn Leu lie Gly Gly lie Val Leu Gly 
50 55 60 

tat acc tgg cag acc atg ate aac gee gtg ctt teg cac tat gee acg 240 

Tyr Thr Trp Gin Thr Met lie Asn Ala Val Leu Ser His Tyr Ala Thr 

65 70 75 80 

act att age gcg gac tgg aaa ttc ggc tac gee ggc etc ate atg eta 288 

Thr lie Ser Ala Asp Trp Lys Phe Gly Tyr Ala Gly Leu lie Met Leu 

85 90 95 

ctt aac tgg cag etc ate ggc tac atg atg ate att tac ate gee ggc 336 

Leu Asn Trp Gin Leu lie Gly Tyr Met Met lie lie Tyr lie Ala Gly 

100 105 110 

ctg caa aac gtc cca cca gag etc att gag get gee gaa etc gac ggc 384 

Leu Gin Asn Val Pro Pro Glu Leu lie Glu Ala Ala Glu Leu Asp Gly 

115 120 125 

gtc aac aag tgg gag atg ctg egg cac gtc act att ccg atg gtc atg 432 

Val Asn Lys Trp Glu Met Leu Arg His Val Thr lie Pro Met Val Met 
130 135 140 

cca tec ate acc ate tgc etc ttt ttg act ttg teg aac tec ttt aag 480 

Pro Ser lie Thr lie Cys Leu Phe Leu Thr Leu Ser Asn Ser Phe Lys 

145 150 155 160 

etc ttc gac cag aac ctg gcg ctg acc aac ggc get cct ggc ggg caa 528 

Leu Phe Asp Gin Asn Leu Ala Leu Thr Asn Gly Ala Pro Gly Gly Gin 

165 170 175 

act gag atg gtg gcg etc aac ate ate aac acg ctg ttt aac cgt atg 576 
Thr Glu Met Val Ala Leu Asn lie lie Asn Thr Leu Phe Asn Arg Met 

180 185 190 

aat gtc gag ggc gtc ggt 594 
Asn Val Glu Gly Val Gly 
195 



<210> 302 
<211> 198 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Lys Ala Phe Xaa Gin Arg Glu Gly Phe lie Ser Ala Phe Gly Phe Thr 
15 10 15 
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Val Leu Val Val He Val Ser Val He Thr Val Asn He Phe Ala Phe 
20 25 30 

Leu Leu Ala Trp Leu Leu Thr Arg Lys Leu Arg Gly Thr Asn Phe Phe 
35 40 45 

Arg Thr Val Phe Phe Met Pro Asn Leu He Gly Gly He Val Leu Gly 
50 55 60 

Tyr Thr Trp Gin Thr Met He Asn Ala Val Leu Ser His Tyr Ala Thr 
65 70 75 80 

Thr He Ser Ala Asp Trp Lys Phe Gly Tyr Ala Gly Leu He Met Leu 
85 90 95 

Leu Asn Trp Gin Leu He Gly Tyr Met Met He He Tyr He Ala Gly 
100 105 110 

Leu Gin Asn Val Pro Pro Glu Leu He Glu Ala Ala Glu Leu Asp Gly 
115 120 125 

Val Asn Lys Trp Glu Met Leu Arg His Val Thr He Pro Met Val Met 
130 135 140 

Pro Ser He Thr He Cys Leu Phe Leu Thr Leu Ser Asn Ser Phe Lys 
145 150 155 160 

Leu Phe Asp Gin Asn Leu Ala Leu Thr Asn Gly Ala Pro Gly Gly Gin 
165 170 175 

Thr Glu Met Val Ala Leu Asn He He Asn Thr Leu Phe Asn Arg Met 
180 185 190 

Asn Val Glu Gly Val Gly 
195 



<210> 303 
<211> 940 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (75) . . (917) 

<223> FRXA00193 

<400> 303 

cctcagcctc ctctcctcac cgccttcccc gctgggaaac gtgtggcacc acctgaaatt 60 

aaggtttcac caccatg caa gca acg ctg aag aag tac ttc cca gtc ttt 110 
Met Gin Ala Thr Leu Lys Lys Tyr Phe Pro Val Phe 
15 10 

gtc ttg ccc acc ctt ctg gca ttc atg att gcc ttc ttg gtg ccg ttc 158 
Val Leu Pro Thr Leu Leu Ala Phe Met He Ala Phe Leu Val Pro Phe 
15 20 25 



ate gtg ggt ttc ttc etc tec ttt acg aag ttc acc act ate acc aac 
He Val Gly Phe Phe Leu Ser Phe Thr Lys Phe Thr Thr He Thr Asn 
30 35 40 



206 
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gcc aag tgg gtt ggc ata gac aac tac gtc aaa get ttc tec caa cgc 254 
Ala Lys Trp Val Gly lie Asp Asn Tyr Val Lys Ala Phe Ser Gin Arg 
45 50 55 60 

gaa ggt ttc ate tea gec ttc ggt ttc acc gtc etc gtg gtc ate gtc 302 
Glu Gly Phe lie Ser Ala Phe Gly Phe Thr Val Leu Val Val lie Val 
65 70 75 

tec gtg ate aca gtc aac ate ttc gec ttc etc ttg gcg tgg ttg ctg 350 
Ser Val lie Thr Val Asn lie Phe Ala Phe Leu Leu Ala Trp Leu Leu 
80 85 90 

acc cgc aaa etc cgc ggt acc aac ttt ttc cgc aca gtc ttc ttt atg 398 
Thr Arg Lys Leu Arg Gly Thr Asn Phe Phe Arg Thr Val Phe Phe Met 
95 100 105 

ccg aac ctt ate ggc ggc att gtg ctg ggt tat acc tgg cag acc atg 44 6 
Pro Asn Leu lie Gly Gly lie Val Leu Gly Tyr Thr Trp Gin Thr Met 
110 115 120 

ate aac gee gtg ctt teg cac tat gee acg act att age gcg gac tgg 494 
lie Asn Ala Val Leu Ser His Tyr Ala Thr Thr lie Ser Ala Asp Trp 
125 130 135 140 

aaa ttc ggc tac gec ggc etc ate atg eta ctt aac tgg cag etc ate 542 
Lys Phe Gly Tyr Ala Gly Leu lie Met Leu Leu Asn Trp Gin Leu lie 
145 150 155 

ggc tac atg atg ate att tac ate gec ggc ctg caa aac gtc cca cca 590 
Gly Tyr Met Met lie lie Tyr lie Ala Gly Leu Gin Asn Val Pro Pro 
160 165 170 

gag etc att gag get gec gaa etc gac ggc gtc aac aag tgg gag atg 638 
Glu Leu lie Glu Ala Ala Glu Leu Asp Gly Val Asn Lys Trp Glu Met 
175 180 185 

ctg egg cac gtc act att ccg atg gtc atg cca tec ate acc ate tgc 686 
Leu Arg His Val Thr lie Pro Met Val Met Pro Ser lie Thr lie Cys 
190 195 200 

etc ttt ttg act ttg teg aac tec ttt aag etc ttc gac cag aac ctg 734 
Leu Phe Leu Thr Leu Ser Asn Ser Phe Lys Leu Phe Asp Gin Asn Leu 
205 210 215 220 

gcg ctg acc aac ggc get cct ggc ggg caa act gag atg gtg gcg etc 782 
Ala Leu Thr Asn Gly Ala Pro Gly Gly Gin Thr Glu Met Val Ala Leu 
225 230 235 

aac ate ate aac acg ctg ttt aac cgt atg aat gtc gag ggc gtc ggt 830 
Asn lie lie Asn Thr Leu Phe Asn Arg Met Asn Val Glu Gly Val Gly 
240 245 250 

cag gec aag gec gtt ate ttc gtc gtc gtt gtg gtc gtc ate gcg tac 878 
Gin Ala Lys Ala Val lie Phe Val Val Val Val Val Val lie Ala Tyr 
255 260 265 

ttc cag ctg cgc gcg acc cgc tec aag gaa ate gag get taagttatga 927 
Phe Gin Leu Arg Ala Thr Arg Ser Lys Glu lie Glu Ala 
270 275 280 
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ctaccagcacttc 940 



<210> 304 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Met Gin Ala Thr Leu Lys Lys Tyr Phe Pro Val Phe Val Leu Pro Thr 
15 10 15 

Leu Leu Ala Phe Met lie Ala Phe Leu Val Pro Phe lie Val Gly Phe 
20 25 30 

Phe Leu Ser Phe Thr Lys Phe Thr Thr lie Thr Asn Ala Lys Trp Val 
35 40 45 

Gly lie Asp Asn Tyr Val Lys Ala Phe Ser Gin Arg Glu Gly Phe lie 
50 55 60 

Ser Ala Phe Gly Phe Thr Val Leu Val Val lie Val Ser Val lie Thr 
65 70 75 80 

Val Asn lie Phe Ala Phe Leu Leu Ala Trp Leu Leu Thr Arg Lys Leu 
85 90 95 

Arg Gly Thr Asn Phe Phe Arg Thr Val Phe Phe Met Pro Asn Leu lie 
100 105 110 

Gly Gly lie Val Leu Gly Tyr Thr Trp Gin Thr Met lie Asn Ala Val 
115 120 125 

Leu Ser His Tyr Ala Thr Thr lie Ser Ala Asp Trp Lys Phe Gly Tyr 
130 135 140 

Ala Gly Leu lie Met Leu Leu Asn Trp Gin Leu lie Gly Tyr Met Met 
145 150 155 160 

lie lie Tyr lie Ala Gly Leu Gin Asn Val Pro Pro Glu Leu lie Glu 
165 170 175 

Ala Ala Glu Leu Asp Gly Val Asn Lys Trp Glu Met Leu Arg His Val 
180 185 190 

Thr lie Pro Met Val Met Pro Ser lie Thr lie Cys Leu Phe Leu Thr 
195 200 205 

Leu Ser Asn Ser Phe Lys Leu Phe Asp Gin Asn Leu Ala Leu Thr Asn 
210 215 220 

Gly Ala Pro Gly Gly Gin Thr Glu Met Val Ala Leu Asn lie lie Asn 
225 230 235 240 

Thr Leu Phe Asn Arg Met Asn Val Glu Gly Val Gly Gin Ala Lys Ala 
245 250 255 

Val lie Phe Val Val Val Val Val Val lie Ala Tyr Phe Gin Leu Arg 
260 265 270 



Ala Thr Arg Ser Lys Glu lie Glu Ala 
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275 280 



<210> 305 

<211> 1053 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1030) 
<223> RXN01298 

<400> 305 

cttaaacgtc accttattta tgcattatgt tggtttcaga ctcgaacaat tcaattagaa 60 

aacactaatc ggacatttag gtcacataac atttccgctc gtg tec aca tta att 115 

Val Ser Thr Leu lie 

1 5 

tct gaa ccc gag gtg gat aag eta cgt aaa cgt gec aag aga tea agg 163 

Ser Glu Pro Glu Val Asp Lys Leu Arg Lys Arg Ala Lys Arg Ser Arg 

10 15 20 

egg aca gaa tgg tgg ctt gec gec gca ctt ctt gec cca aac ttg ctt 211 
Arg Thr Glu Trp Trp Leu Ala Ala Ala Leu Leu Ala Pro Asn Leu Leu 
25 30 35 

etc ttg gec ate ttt acg tat egg cca ctg tta gat aac ttc egg ttg 259 
Leu Leu Ala lie Phe Thr Tyr Arg Pro Leu Leu Asp Asn Phe Arg Leu 
40 45 50 

tec ttt ttc aac tgg aac att tec teg ccc aca tea ace ttc att ggg 307 
Ser Phe Phe Asn Trp Asn lie Ser Ser Pro Thr Ser Thr Phe lie Gly 
55 60 65 

ttt gat aac tac gtt gag ttc ttc act cgt agt gac act etc caa gtt 355 
Phe Asp Asn Tyr Val Glu Phe Phe Thr Arg Ser Asp Thr Leu Gin Val 
70 75 80 85 

gtt tta aac acc gtc ate ttc acg gca tgt get gtg ate gga teg atg 403 
Val Leu Asn Thr Val lie Phe Thr Ala Cys Ala Val lie Gly Ser Met 
90 95 100 

gtg etc ggt ttg etc ctg gee atg ttg ttg gat cag aag ctt ttc ggc 451 
Val Leu Gly Leu Leu Leu Ala Met Leu Leu Asp Gin Lys Leu Phe Gly 
105 110 115 

cgt aac ttt gtg cgt tec atg gtg ttt gee ccg ttt gtg att tec ggt 4 99 
Arg Asn Phe Val Arg Ser Met Val Phe Ala Pro Phe Val lie Ser Gly 
120 125 130 

get gec att ggt gtt get ttc cag ttc gtt ttt gac cct aat ttt ggt 547 
Ala Ala lie Gly Val Ala Phe Gin Phe Val Phe Asp Pro Asn Phe Gly 
135 140 145 

ttg gtt cag gac ttg ctg gga cgc ate ggc gtt gat teg cca cag ttc 595 
Leu Val Gin Asp Leu Leu Gly Arg lie Gly Val Asp Ser Pro Gin Phe 
150 155 160 165 



tac caa aac cct aac tgg gca ttg ttc atg gtg acg ttc act ttc gtg 



643 
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Tyr Gin Asn Pro Asn Trp Ala Leu Phe Met Val Thr Phe Thr Phe Val 
170 175 180 

tgg aag aac ttg ggc tac tec ttt gtt ate tac ctg get gca ttg cag 691 
Trp Lys Asn Leu Gly Tyr Ser Phe Val lie Tyr Leu Ala Ala Leu Gin 
185 190 195 

ggg eta aac aag gat ttg tct gag gec gca ccg gtg gat ggc gcg age 739 
Gly Leu Asn Lys Asp Leu Ser Glu Ala Ala Pro Val Asp Gly Ala Ser 
200 205 210 

gcg tgg aca cgt ttt tgg aag gtt act ctt ccg cag ctt cgc cca acc 787 
Ala Trp Thr Arg Phe Trp Lys Val Thr Leu Pro Gin Leu Arg Pro Thr 
215 220 225 

acg ttc ttc ctt tct att act gtc acg ctg aac teg gtt cag gtc ttc 835 
Thr Phe Phe Leu Ser lie Thr Val Thr Leu Asn Ser Val Gin Val Phe 
230 235 240 245 

gac ate att cac acc atg act cgt ggt ggc ccc ttg ggt aac ggt acg 883 
Asp lie lie His Thr Met Thr Arg Gly Gly Pro Leu Gly Asn Gly Thr 
250 255 260 

acc acc ttg gtt tac cag gtg tac acc gag act ttc acc aac tat cgc 931 
Thr Thr Leu Val Tyr Gin Val Tyr Thr Glu Thr Phe Thr Asn Tyr Arg 
265 270 275 

gcg gga tat ggt gca aca ate gca acg att ttg ttc ctg ttg ctg ctg 979 
Ala Gly Tyr Gly Ala Thr lie Ala Thr lie Leu Phe Leu Leu Leu Leu 
280 285 290 

att ate act gtt ate cag gtt cga tac atg gat aag gag aac aag cag 1027 
lie lie Thr Val lie Gin Val Arg Tyr Met Asp Lys Glu Asn Lys Gin 
295 300 305 

aaa tgatctcgac tgatagaaac gtt 1053 

Lys 

310 



<210> 306 
<211> 310 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

Val Ser Thr Leu lie Ser Glu Pro Glu Val Asp Lys Leu Arg Lys Arg 
15 10 15 

Ala Lys Arg Ser Arg Arg Thr Glu Trp Trp Leu Ala Ala Ala Leu Leu 
20 25 30 

Ala Pro Asn Leu Leu Leu Leu Ala lie Phe Thr Tyr Arg Pro Leu Leu 
35 40 45 

Asp Asn Phe Arg Leu Ser Phe Phe Asn Trp Asn lie Ser Ser Pro Thr 
50 55 60 

Ser Thr Phe lie Gly Phe Asp Asn Tyr Val Glu Phe Phe Thr Arg Ser 
65 70 75 80 
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Asp Thr Leu Gin Val Val Leu Asn Thr Val lie Phe Thr Ala Cys Ala 
85 90 95 

Val lie Gly Ser Met Val Leu Gly Leu Leu Leu Ala Met Leu Leu Asp 
100 105 110 

Gin Lys Leu Phe Gly Arg Asn Phe Val Arg Ser Met Val Phe Ala Pro 
115 120 125 

Phe Val lie Ser Gly Ala Ala lie Gly Val Ala Phe Gin Phe Val Phe 
130 135 140 

Asp Pro Asn Phe Gly Leu Val Gin Asp Leu Leu Gly Arg lie Gly Val 
145 150 155 160 

Asp Ser Pro Gin Phe Tyr Gin Asn Pro Asn Trp Ala Leu Phe Met Val 
165 170 175 

Thr Phe Thr Phe Val Trp Lys Asn Leu Gly Tyr Ser Phe Val lie Tyr 
180 185 190 

Leu Ala Ala Leu Gin Gly Leu Asn Lys Asp Leu Ser Glu Ala Ala Pro 
195 200 205 

Val Asp Gly Ala Ser Ala Trp Thr Arg Phe Trp Lys Val Thr Leu Pro 
210 215 220 

Gin Leu Arg Pro Thr Thr Phe Phe Leu Ser lie Thr Val Thr Leu Asn 
225 230 235 240 

Ser Val Gin Val Phe Asp lie lie His Thr Met Thr Arg Gly Gly Pro 
245 250 255 

Leu Gly Asn Gly Thr Thr Thr Leu Val Tyr Gin Val Tyr Thr Glu Thr 
260 265 270 

Phe Thr Asn Tyr Arg Ala Gly Tyr Gly Ala Thr lie Ala Thr lie Leu 
275 280 285 

Phe Leu Leu Leu Leu lie lie Thr Val lie Gin Val Arg Tyr Met Asp 
290 295 300 



Lys Glu Asn Lys Gin Lys 
305 310 



<210> 307 
<211> 416 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (393) 

<223> FRXA01298 

<400> 307 

ttc gtg tgg aag aac ttg ggc tac tec ttt gtt ate tac ctg get gca 
Phe Val Trp Lys Asn Leu Gly Tyr Ser Phe Val lie Tyr Leu Ala Ala 
15 10 15 
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ttg cag ggg eta aac aag gat ttg tct gag gec gca ccg gtg gat ggc 96 

Leu Gin Gly Leu Asn Lys Asp Leu Ser Glu Ala Ala Pro Val Asp Gly 
20 25 30 

gcg age gcg tgg aca cgt ttt tgg aag gtt act ctt ccg cag ctt cgc 144 

Ala Ser Ala Trp Thr Arg Phe Trp Lys Val Thr Leu Pro Gin Leu Arg 
35 40 45 



cca acc acg ttc ttc ctt tct att act gtc acg ctg aac teg gtt cag 
Pro Thr Thr Phe Phe Leu Ser lie Thr Val Thr Leu Asn Ser Val Gin 
50 55 60 



192 



gtc ttc gac ate att cac acc atg act cgt ggt ggc ccc ttg ggt aac 
Val Phe Asp lie lie His Thr Met Thr Arg Gly Gly Pro Leu Gly Asn 
65 70 75 80 



240 



ggt acg acc acc ttg gtt tac cag gtg tac acc gag act ttc acc aac 
Gly Thr Thr Thr Leu Val Tyr Gin Val Tyr Thr Glu Thr Phe Thr Asn 
85 90 95 



288 



tat cgc gcg gga tat ggt gca aca ate gca acg att ttg ttc ctg ttg 
Tyr Arg Ala Gly Tyr Gly Ala Thr He Ala Thr He Leu Phe Leu Leu 
100 105 110 



336 



ctg ctg att ate act gtt ate cag gtt cga tac atg gat aag gag aac 
Leu Leu He He Thr Val lie Gin Val Arg Tyr Met Asp Lys Glu Asn 
115 120 125 



384 



aag cag aaa tgatctcgac tgatagaaac gtt 
Lys Gin Lys 
130 



416 



<210> 308 
<211> 131 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Phe Val Trp Lys Asn Leu Gly Tyr Ser Phe Val He Tyr Leu Ala Ala 
15 10 15 

Leu Gin Gly Leu Asn Lys Asp Leu Ser Glu Ala Ala Pro Val Asp Gly 
20 25 30 

Ala Ser Ala Trp Thr Arg Phe Trp Lys Val Thr Leu Pro Gin Leu Arg 
35 40 45 

Pro Thr Thr Phe Phe Leu Ser He Thr Val Thr Leu Asn Ser Val Gin 
50 55 60 

Val Phe Asp He He His Thr Met Thr Arg Gly Gly Pro Leu Gly Asn 
65 70 75 80 

Gly Thr Thr Thr Leu Val Tyr Gin Val Tyr Thr Glu Thr Phe Thr Asn 
85 90 95 

Tyr Arg Ala Gly Tyr Gly Ala Thr He Ala Thr He Leu Phe Leu Leu 
100 105 110 



Leu Leu He He Thr Val He Gin Val Arg Tyr Met Asp Lys Glu Asn 
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115 



120 



125 



Lys Gin Lys 
130 



<210> 309 

<211> 535 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA02422 

<400> 309 

cttaaacgtc accttattta tgcattatgt tggtttcaga ctcgaacaat tcaattagaa 60 

aacactaatc ggacatttag gtcacataac atttccgctc gtg tec aca tta att 115 

Val Ser Thr Leu lie 

1 5 

tct gaa ccc gag gtg gat aag eta cgt aaa cgt gec aag aga tea agg 163 

Ser Glu Pro Glu Val Asp Lys Leu Arg Lys Arg Ala Lys Arg Ser Arg 

10 15 20 

egg aca gaa tgg tgg ctt gee gec gca ctt ctt gee cca aac ttg ctt 211 
Arg Thr Glu Trp Trp Leu Ala Ala Ala Leu Leu Ala Pro Asn Leu Leu 
25 30 35 

etc ttg gee ate ttt acg tat egg cca ctg tta gat aac ttc egg ttg 259 
Leu Leu Ala lie Phe Thr Tyr Arg Pro Leu Leu Asp Asn Phe Arg Leu 
40 45 50 

tec ttt ttc aac tgg aac att tec teg ccc aca tea ace ttc att ggg 307 
Ser Phe Phe Asn Trp Asn lie Ser Ser Pro Thr Ser Thr Phe lie Gly 
55 60 65 



ttt gat aac tac gtt gag ttc ttc act cgt agt gac act etc caa gtt 
Phe Asp Asn Tyr Val Glu Phe Phe Thr Arg Ser Asp Thr Leu Gin Val 
70 75 80 85 



355 



gtt tta aac ace gtc ate ttc acg gca tgt get gtg ate gga teg atg 403 

Val Leu Asn Thr Val lie Phe Thr Ala Cys Ala Val lie Gly Ser Met 
90 95 100 

gtg etc ggt ttg etc ctg gee atg ttg ttg gat cag aag ctt ttc ggc 451 

Val Leu Gly Leu Leu Leu Ala Met Leu Leu Asp Gin Lys Leu Phe Gly 
105 110 115 

cgt aac ttt gtg cgt tec atg gtg ttt gec ccg ttt gtg att tec ggt 4 99 

Arg Asn Phe Val Arg Ser Met Val Phe Ala Pro Phe Val lie Ser Gly 

120 125 130 

get gec att ggt ggt get ttc cag ttc gtt ttt gac 535 

Ala Ala lie Gly Gly Ala Phe Gin Phe Val Phe Asp 

135 140 145 



<210> 310 
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<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

Val Ser Thr Leu lie Ser Glu Pro Glu Val Asp Lys Leu Arg Lys Arg 
15 10 15 

Ala Lys Arg Ser Arg Arg Thr Glu Trp Trp Leu Ala Ala Ala Leu Leu 
20 25 30 

Ala Pro Asn Leu Leu Leu Leu Ala lie Phe Thr Tyr Arg Pro Leu Leu 
35 40 45 

Asp Asn Phe Arg Leu Ser Phe Phe Asn Trp Asn lie Ser Ser Pro Thr 
50 55 60 

Ser Thr Phe lie Gly Phe Asp Asn Tyr Val Glu Phe Phe Thr Arg Ser 
65 70 75 80 

Asp Thr Leu Gin Val Val Leu Asn Thr Val lie Phe Thr Ala Cys Ala 
85 90 95 

Val lie Gly Ser Met Val Leu Gly Leu Leu Leu Ala Met Leu Leu Asp 
100 105 110 

Gin Lys Leu Phe Gly Arg Asn Phe Val Arg Ser Met Val Phe Ala Pro 
115 120 125 

Phe Val lie Ser Gly Ala Ala lie Gly Gly Ala Phe Gin Phe Val Phe 
130 135 140 

Asp 
145 



<210> 311 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXN02515 

<400> 311 

gtggctaagc acagttactt ggccaagctg ggcggcagaa aaaccggccc agctaatact 60 

tcagtttaaa attcgcttca accctgaaag attgtgacag atg age act ctt gaa 115 

Met Ser Thr Leu Glu 
1 5 

ate cgt aac ctg cac gca cag gtc ctg ccg tec gat gag tec get gag 163 
lie Arg Asn Leu His Ala Gin Val Leu Pro Ser Asp Glu Ser Ala Glu 
10 15 20 

cct aag gaa ate etc aag ggc gtc aac etc acc ate aac tct ggt gag 211 
Pro Lys Glu lie Leu Lys Gly Val Asn Leu Thr lie Asn Ser Gly Glu 
25 30 35 
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atc cac gcc ate atg ggc cct aac ggt tec ggc aag tec act ctt get 259 
lie His Ala lie Met Gly Pro Asn Gly Ser Gly Lys Ser Thr Leu Ala 
40 45 50 



tac acc ctt ggt gga cac cca cgc tac gag gta acc gca ggc gag gtc 
Tyr Thr Leu Gly Gly His Pro Arg Tyr Glu Val Thr Ala Gly Glu Val 
55 60 65 



307 



etc etc gac ggc gag aac ate ctg gag atg gaa gtt gat gag cgt gca 355 
Leu Leu Asp Gly Glu Asn lie Leu Glu Met Glu Val Asp Glu Arg Ala 
70 75 80 85 

cgc get ggt etc ttc ctg gcc atg cag tat cca act gaa ate cct ggc 403 
Arg Ala Gly Leu Phe Leu Ala Met Gin Tyr Pro Thr Glu lie Pro Gly 
90 95 100 

gtt tec gtt get aac ttc ctg cgt tec gca gcg acc gca ate cgc ggc 451 
Val Ser Val Ala Asn Phe Leu Arg Ser Ala Ala Thr Ala lie Arg Gly 
105 110 115 

gag get cct aag ctt cgc gag tgg gtt aag gaa gtc cgc acc get cag 4 99 
Glu Ala Pro Lys Leu Arg Glu Trp Val Lys Glu Val Arg Thr Ala Gin 
120 125 130 

gaa get ctg gca att gac cct gag ttc tec aac cgc tea gtc aac gaa 547 
Glu Ala Leu Ala lie Asp Pro Glu Phe Ser Asn Arg Ser Val Asn Glu 
135 140 145 

ggt ttc tec ggt ggc gag aag aag cgc cac gag gtt ctg cag ctt gat 595 
Gly Phe Ser Gly Gly Glu Lys Lys Arg His Glu Val Leu Gin Leu Asp 
150 155 160 165 

ctg ctg aag cca aag ttc gcg ate atg gat gag acc gac tec ggc ctt 643 
Leu Leu Lys Pro Lys Phe Ala lie Met Asp Glu Thr Asp Ser Gly Leu 
170 175 180 

gac gtg gat gca ctg cgc att gtt tec gag ggc ate aac tec tac aag 691 
Asp Val Asp Ala Leu Arg lie Val Ser Glu Gly lie Asn Ser Tyr Lys 
185 190 195 

cag gag acc gaa ggt ggc ate ttg atg ate acc cac tac aag cgc ate 739 
Gin Glu Thr Glu Gly Gly lie Leu Met lie Thr His Tyr Lys Arg lie 
200 205 210 

etc aac tac gtt aag cct gac ttc att cac gtt ttc gcg aat ggc cag 787 
Leu Asn Tyr Val Lys Pro Asp Phe lie His Val Phe Ala Asn Gly Gin 
215 220 225 

att gtg acc acc ggt ggc get gag ctt get gac aag etc gag get gac 835 
lie Val Thr Thr Gly Gly Ala Glu Leu Ala Asp Lys Leu Glu Ala Asp 
230 235 240 245 

ggc tac gac cag ttc ate aag taacatgtcc gatttcctca atg 879 
Gly Tyr Asp Gin Phe lie Lys 
250 



<210> 312 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 312 

Met Ser Thr Leu Glu lie Arg Asn Leu His Ala Gin Val Leu Pro Ser 
15 10 15 

Asp Glu Ser Ala Glu Pro Lys Glu lie Leu Lys Gly Val Asn Leu Thr 
20 25 30 

He Asn Ser Gly Glu He His Ala He Met Gly Pro Asn Gly Ser Gly 
35 40 45 

Lys Ser Thr Leu Ala Tyr Thr Leu Gly Gly His Pro Arg Tyr Glu Val 
50 55 60 

Thr Ala Gly Glu Val Leu Leu Asp Gly Glu Asn He Leu Glu Met Glu 
65 70 75 80 

Val Asp Glu Arg Ala Arg Ala Gly Leu Phe Leu Ala Met Gin Tyr Pro 
85 90 95 

Thr Glu He Pro Gly Val Ser Val Ala Asn Phe Leu Arg Ser Ala Ala 
100 105 110 

Thr Ala He Arg Gly Glu Ala Pro Lys Leu Arg Glu Trp Val Lys Glu 
115 120 125 

Val Arg Thr Ala Gin Glu Ala Leu Ala He Asp Pro Glu Phe Ser Asn 
130 135 140 

Arg Ser Val Asn Glu Gly Phe Ser Gly Gly Glu Lys Lys Arg His Glu 
145 150 155 160 

Val Leu Gin Leu Asp Leu Leu Lys Pro Lys Phe Ala He Met Asp Glu 
165 170 175 

Thr Asp Ser Gly Leu Asp Val Asp Ala Leu Arg He Val Ser Glu Gly 
180 185 190 

He Asn Ser Tyr Lys Gin Glu Thr Glu Gly Gly He Leu Met He Thr 
195 200 205 

His Tyr Lys Arg He Leu Asn Tyr Val Lys Pro Asp Phe He His Val 
210 215 220 

Phe Ala Asn Gly Gin He Val Thr Thr Gly Gly Ala Glu Leu Ala Asp 
225 230 235 240 



Lys Leu Glu Ala Asp Gly Tyr Asp Gin Phe He Lys 
245 250 



<210> 313 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (856) 
<223> FRXA02515 
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Phe Phe Pro Glu 
210 

Met Gly Asn Gin 
225 

Ala Thr Ala Leu 



lie lie Gly Ala 

260 

Glu Thr Ala Phe 
275 



Met Phe Ala Ser 
215 

Leu Gly Leu lie 
230 

Tyr Ala Trp Asn 
245 

lie Ala Leu Ser 



Thr Lys Leu Glu 
280 



Ser Val Arg Tyr 
220 

He Val Gly Phe 
235 

Gly Trp Glu Ala 
250 

Ala Ala Val He 

265 

Asp Leu Gly Lys 



Thr Gly Met Ala 



Ala Pro Thr He 
240 

Val Ala Gly Phe 
255 

Leu Thr Thr Lys 
270 

Lys 

285 



<210> 325 
<211> 549 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (526) 

<223> RXA00312 

<400> 325 

ccattgaatg ggaagaactt ggttgtgtgt ttgtgacacc tattctaaag aacattaaac 60 

gtgattaagt tcatgattct taatgagaaa gggtgatcac atg gaa acc gtg agg 115 

Met Glu Thr Val Arg 
1 5 

acc gca acc gcc get cct gaa act gca tct ttg aag ctg cgt gag gca 163 
Thr Ala Thr Ala Ala Pro Glu Thr Ala Ser Leu Lys Leu Arg Glu Ala 
10 15 20 

gaa age cca gca aag tec cca aag aaa gcc gcc ttg gcg tea ctt ttg 211 
Glu Ser Pro Ala Lys Ser Pro Lys Lys Ala Ala Leu Ala Ser Leu Leu 
25 30 35 

ggt teg act ctg gag tac tac gac ttt gtc att tac ggc acc gcc tec 259 
Gly Ser Thr Leu Glu Tyr Tyr Asp Phe Val He Tyr Gly Thr Ala Ser 
40 45 50 

gcg ctg ctg ttc aat cac etc ttc ttc cca cag ggc gac cca gtc gtc 307 
Ala Leu Leu Phe Asn His Leu Phe Phe Pro Gin Gly Asp Pro Val Val 
55 60 65 

gcg acg ate ggc tct etc gcc tea ttc ggt gtt gcg tac att gcg cgc 355 
Ala Thr He Gly Ser Leu Ala Ser Phe Gly Val Ala Tyr He Ala Arg 
70 75 80 85 

ccc ate ggt ggt ctg gtg atg gga cat gtt ggc gat aag ate agt cgc 403 
Pro He Gly Gly Leu Val Met Gly His Val Gly Asp Lys He Ser Arg 
90 95 100 



aaa acc gcc etc atg gtg acg ttg atg ate atg ggt ate gcc tec att 
Lys Thr Ala Leu Met Val Thr Leu Met He Met Gly He Ala Ser He 
105 110 115 



451 
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<400> 313 

gtggctaagc acagttactt ggccaagctg ggcggcagaa aaaccggccc agctaatact 60 

tcagtttaaa attcgcttca accctgaaag attgtgacag atg age act ctt gaa 115 

Met Ser Thr Leu Glu 
1 5 



ate cgt aac 
lie Arg Asn 



cct aag gaa 
Pro Lys Glu 



ate cac gec 
lie His Ala 
40 

tac acc ctt 
Tyr Thr Leu 
55 

etc etc gac 
Leu Leu Asp 
70 

cgc get ggt 
Arg Ala Gly 



gtt tec gtt 
Val Ser Val 



gag get cct 
Glu Ala Pro 
120 

gaa get ctg 
Glu Ala Leu 
135 

ggt ttc tec 
Gly Phe Ser 
150 

ctg ctg aag 
Leu Leu Lys 



gac gtg gat 
Asp Val Asp 



cag gag acc 
Gin Glu Thr 
200 

etc aac tac 
Leu Asn Tyr 



ctg cac gca 
Leu His Ala 

10 

ate etc aag 
lie Leu Lys 
25 

ate atg ggc 
lie Met Gly 



ggt gga cac 
Gly Gly His 



ggc gag aac 
Gly Glu Asn 
75 

etc ttc ctg 
Leu Phe Leu 
90 

get aac ttc 
Ala Asn Phe 
105 

aag ctt cgc 
Lys Leu Arg 



gca att gac 
Ala lie Asp 



ggt ggc gag 
Gly Gly Glu 
155 

cca aag ttc 
Pro Lys Phe 
170 

gca ctg cgc 
Ala Leu Arg 
185 

gaa ggt ggc 
Glu Gly Gly 



gtt aag cct 
Val Lys Pro 



cag gtc ctg 
Gin Val Leu 



ggc gtc aac 
Gly Val Asn 

30 

cct aac ggt 
Pro Asn Gly 
45 

cca cgc tac 
Pro Arg Tyr 
60 

ate ctg gag 
lie Leu Glu 



gec atg cag 
Ala Met Gin 



ctg cgt tec 
Leu Arg Ser 

110 

gag tgg gtt 
Glu Trp Val 
125 

cct gag ttc 
Pro Glu Phe 
140 

aag aag cgc 
Lys Lys Arg 



gcg ate atg 
Ala lie Met 



att gtt tec 
lie Val Ser 
190 

ate ttg atg 
lie Leu Met 
205 

gac ttc att 
Asp Phe lie 



ccg tec gat 
Pro Ser Asp 
15 

etc acc ate 
Leu Thr lie 



tec ggc aag 
Ser Gly Lys 



gag gta acc 
Glu Val Thr 
65 

atg gaa gtt 
Met Glu Val 
80 

tat cca act 
Tyr Pro Thr 
95 

gca gcg acc 
Ala Ala Thr 



aag gaa gtc 
Lys Glu Val 



tec aac cgc 
Ser Asn Arg 
145 

cac gag gtt 
His Glu Val 
160 

gat gag acc 
Asp Glu Thr 
175 

gag ggc ate 
Glu Gly lie 



ate acc cac 
lie Thr His 



cac gtt ttc 
His Val Phe 



gag tec get 
Glu Ser Ala 
20 

aac tct ggt 
Asn Ser Gly 
35 

tec act ctt 
Ser Thr Leu 
50 

gca ggc gag 
Ala Gly Glu 



gat gag cgt 
Asp Glu Arg 



gaa ate cct 
Glu lie Pro 
100 

gca ate cgc 
Ala lie Arg 
115 

cgc acc get 
Arg Thr Ala 
130 

tea gtc aac 
Ser Val Asn 



ctg cag ctt 
Leu Gin Leu 



gac tec ggc 
Asp Ser Gly 
180 

aac tec tac 
Asn Ser Tyr 
195 

tac aag cgc 
Tyr Lys Arg 

210 

gcg aat ggc 
Ala Asn Gly 



gag 163 
Glu 



gag 211 
Glu 



get 259 
Ala 



gtc 307 
Val 



gca 355 
Ala 
85 

ggc 403 
Gly 



ggc 451 
Gly 



cag 499 
Gin 



gaa 54 7 
Glu 



gat 595 

Asp 

165 

ctt 643 
Leu 



aag 691 
Lys 



ate 739 
lie 



cag 787 
Gin 
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215 



220 



225 



att gtg acc acc ggt ggc get gag ctt get gac aag etc gag get gac 
He Val Thr Thr Gly Gly Ala Glu Leu Ala Asp Lys Leu Glu Ala Asp 
230 235 240 245 



535 



ggc tac gac cag ttc ate aag taacatgtcc gatttcctca atg 
Gly Tyr Asp Gin Phe He Lys 
250 



)19 



<210> 314 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Met Ser Thr Leu Glu He Arg Asn Leu His Ala Gin Val Leu Pro Ser 
1 5 10 15 

Asp Glu Ser Ala Glu Pro Lys Glu He Leu Lys Gly Val Asn Leu Thr 
20 25 30 

He Asn Ser Gly Glu He His Ala lie Met Gly Pro Asn Gly Ser Gly 
35 40 45 

Lys Ser Thr Leu Ala Tyr Thr Leu Gly Gly His Pro Arg Tyr Glu Val 
50 55 60 

Thr Ala Gly Glu Val Leu Leu Asp Gly Glu Asn He Leu Glu Met Glu 
65 70 75 80 

Val Asp Glu Arg Ala Arg Ala Gly Leu Phe Leu Ala Met Gin Tyr Pro 
85 90 95 

Thr Glu He Pro Gly Val Ser Val Ala Asn Phe Leu Arg Ser Ala Ala 
100 105 110 

Thr Ala He Arg Gly Glu Ala Pro Lys Leu Arg Glu Trp Val Lys Glu 
115 120 125 

Val Arg Thr Ala Gin Glu Ala Leu Ala He Asp Pro Glu Phe Ser Asn 
130 135 140 

Arg Ser Val Asn Glu Gly Phe Ser Gly Gly Glu Lys Lys Arg His Glu 
145 150 155 160 

Val Leu Gin Leu Asp Leu Leu Lys Pro Lys Phe Ala He Met Asp Glu 
165 170 175 

Thr Asp Ser Gly Leu Asp Val Asp Ala Leu Arg He Val Ser Glu Gly 
180 185 190 

He Asn Ser Tyr Lys Gin Glu Thr Glu Gly Gly He Leu Met He Thr 
195 200 205 

His Tyr Lys Arg He Leu Asn Tyr Val Lys Pro Asp Phe He His Val 
210 215 220 

Phe Ala Asn Gly Gin He Val Thr Thr Gly Gly Ala Glu Leu Ala Asp 
225 230 235 240 
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Lys Leu Glu Ala Asp Gly Tyr Asp Gin Phe lie Lys 
245 250 



<210> 315 
<211> 1461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1438) 
<223> RXN01995 

<400> 315 

ccgacgcaaa ggcatgcgcc tgcgtgtctc gagtagtctc ctccccttcc tcgtccccaa 60 

cctcgaccat tacggtcgcc ctctcctaaa ggagcctggc atg gat ate cgc caa 115 

Met Asp lie Arg Gin 

1 5 

aca att aac gac aca gca atg teg aga tat cag tgg ttc att gta ttt 163 

Thr lie Asn Asp Thr Ala Met Ser Arg Tyr Gin Trp Phe lie Val Phe 
10 15 20 

ate gca gtg ctg etc aac gca ctg gac ggc ttt gat gtc etc gec atg 211 
3 le Ala Val Leu Leu Asn Ala Leu Asp Gly Phe Asp Val Leu Ala Met 
25 30 35 

tct ttt act gcg aat gca gtg ace gaa gaa ttt gga ctg agt ggc age 259 
Ser Phe Thr Ala Asn Ala Val Thr Glu Glu Phe Gly Leu Ser Gly Ser 
40 45 50 

cag ctt ggt gtg ctg ctg agt tec gcg ctg ttc ggc atg acc get gga 307 
Gin Leu Gly Val Leu Leu Ser Ser Ala Leu Phe Gly Met Thr Ala Gly 
55 60 65 

tct ttg ctg ttc ggt ccg ate ggt gac cgt ttc ggc cgt aag aat gee 355 
Ser Leu Leu Phe Gly Pro lie Gly Asp Arg Phe Gly Arg Lys Asn Ala 
70 75 80 85 

ctg atg ate gcg ctg ctg ttc aac gtg gtg gga ttg gta ttg tec gee 403 
Leu Met lie Ala Leu Leu Phe Asn Val Val Gly Leu Val Leu Ser Ala 
90 95 100 

acc gcg cag tec gca ggc cag ttg ggc gtg tgg cgt ttg ate act ggt 451 
Thr Ala Gin Ser Ala Gly Gin Leu Gly Val Trp Arg Leu lie Thr Gly 
105 110 115 

ate ggc ate ggc gga ate etc gee tgc ate aca gtg gtg ate agt gag 499 
lie Gly lie Gly Gly lie Leu Ala Cys lie Thr Val Val lie Ser Glu 
120 125 130 

ttc tec aac aac aaa aac cgc ggc atg gee atg tec ate tac get get 547 
Phe Ser Asn Asn Lys Asn Arg Gly Met Ala Met Ser lie Tyr Ala Ala 
135 140 145 

ggt tac ggc ate ggc gcg tec ttg ggc ggt ttc ggc gca gcg cag etc 595 
Gly Tyr Gly lie Gly Ala Ser Leu Gly Gly Phe Gly Ala Ala Gin Leu 
150 155 160 165 
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atc cca aca ttt gga tgg cgc tec gtg ttc gca gec ggt gcg ate gca 643 

lie Pro Thr Phe Gly Trp Arg Ser Val Phe Ala Ala Gly Ala lie Ala 

170 175 180 

act ggt ate gec acc ate get act ttc ttc ttc ctg cca gaa tec gtt 691 

Thr Gly lie Ala Thr lie Ala Thr Phe Phe Phe Leu Pro Glu Ser Val 
185 190 195 

gat tgg ctg age act cgc cgc cct gcg ggc get cgc gac aag ate aat 739 

Asp Trp Leu Ser Thr Arg Arg Pro Ala Gly Ala Arg Asp Lys lie Asn 

200 205 210 

tac att gcg cgc cgc ctg ggc aaa gtc ggt acc ttt gag ctt cca ggc 787 

Tyr lie Ala Arg Arg Leu Gly Lys Val Gly Thr Phe Glu Leu Pro Gly 
215 220 225 

gaa caa age ttg teg acg aaa aaa gee ggt etc caa teg tat gca gtg 835 

Glu Gin Ser Leu Ser Thr Lys Lys Ala Gly Leu Gin Ser Tyr Ala Val 
230 235 240 245 

etc gtt aac aaa gag aac cgt gga acc age ate aag ctg tgg gtt gcg 883 

Leu Val Asn Lys Glu Asn Arg Gly Thr Ser lie Lys Leu Trp Val Ala 

250 255 260 

ttc ggc ate gtg atg ttc ggc ttc tac ttc gec aac act tgg acc ccg 931 

Phe Gly He Val Met Phe Gly Phe Tyr Phe Ala Asn Thr Trp Thr Pro 
265 270 275 

aag ctg etc gtg gaa acc gga atg tea gaa cag cag ggc ate ate ggt 979 

Lys Leu Leu Val Glu Thr Gly Met Ser Glu Gin Gin Gly He He Gly 

280 285 290 

ggt ttg atg ttg tec atg ggt gga gca ttc ggc tec ctg etc tac ggt 1027 

Gly Leu Met Leu Ser Met Gly Gly Ala Phe Gly Ser Leu Leu Tyr Gly 
295 300 305 

ttc etc acc acc aag ttc age tec cga aac aca ctg atg acc ttc atg 1075 

Phe Leu Thr Thr Lys Phe Ser Ser Arg Asn Thr Leu Met Thr Phe Met 
310 315 320 325 

gtg ctg tec ggc ctg acg ctg ate ctg ttc att tec tec acc tct gtt 1123 

Val Leu Ser Gly Leu Thr Leu lie Leu Phe He Ser Ser Thr Ser Val 

330 335 340 

cca tec ate gcg ttt gec age ggc gtt gtc gtg ggc atg ctg ate aat 1171 

Pro Ser He Ala Phe Ala Ser Gly Val Val Val Gly Met Leu He Asn 
345 350 355 

ggt tgt gtg get ggt ctg tac acc ctg tec cca cag ctg tac tec get 1219 

Gly Cys Val Ala Gly Leu Tyr Thr Leu Ser Pro Gin Leu Tyr Ser Ala 

360 365 370 

gaa gta cgc acc act ggt gtg ggc get gcg att ggt atg ggt cgt gtc 1267 

Glu Val Arg Thr Thr Gly Val Gly Ala Ala He Gly Met Gly Arg Val 
375 380 385 

ggt gcg att tec gcg cca ctg ctg gtg ggt ggc ctg ctg gat tct ggc 1315 

Gly Ala He Ser Ala Pro Leu Leu Val Gly Gly Leu Leu Asp Ser Gly 
390 395 400 405 
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tgg tec cca acg cag ctg tat gtt ggt gtg gca gtg att gtt att gec 1363 
Trp Ser Pro Thr Gin Leu Tyr Val Gly Val Ala Val He Val He Ala 
410 415 420 

ggt gca acc gca ttg att ggg atg cgc act cag gcg gta gec gtc gaa 1411 
Gly Ala Thr Ala Leu He Gly Met Arg Thr Gin Ala Val Ala Val Glu 
425 430 435 



aag cag cct gaa gec eta gcg acc aaa tagggecgeg attcctagca 
Lys Gin Pro Glu Ala Leu Ala Thr Lys 
440 445 

tgc 



1458 



1461 



<210> 316 
<211> 446 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Met Asp He Arg Gin Thr He Asn Asp Thr Ala Met Ser Arg Tyr Gin 
15 10 15 

Trp Phe He Val Phe He Ala Val Leu Leu Asn Ala Leu Asp Gly Phe 
20 25 30 

Asp Val Leu Ala Met Ser Phe Thr Ala Asn Ala Val Thr Glu Glu Phe 
35 40 45 

Gly Leu Ser Gly Ser Gin Leu Gly Val Leu Leu Ser Ser Ala Leu Phe 
50 55 60 

Gly Met Thr Ala Gly Ser Leu Leu Phe Gly Pro He Gly Asp Arg Phe 
65 70 75 80 

Gly Arg Lys Asn Ala Leu Met He Ala Leu Leu Phe Asn Val Val Gly 
85 90 95 

Leu Val Leu Ser Ala Thr Ala Gin Ser Ala Gly Gin Leu Gly Val Trp 
100 105 110 

Arg Leu He Thr Gly He Gly He Gly Gly He Leu Ala Cys He Thr 
115 120 125 

Val Val He Ser Glu Phe Ser Asn Asn Lys Asn Arg Gly Met Ala Met 
130 135 140 

Ser He Tyr Ala Ala Gly Tyr Gly He Gly Ala Ser Leu Gly Gly Phe 
145 150 155 160 

Gly Ala Ala Gin Leu He Pro Thr Phe Gly Trp Arg Ser Val Phe Ala 
165 170 175 

Ala Gly Ala He Ala Thr Gly He Ala Thr He Ala Thr Phe Phe Phe 
180 185 190 

Leu Pro Glu Ser Val Asp Trp Leu Ser Thr Arg Arg Pro Ala Gly Ala 
195 200 205 



Arg Asp Lys lie Asn Tyr He Ala Arg Arg Leu Gly Lys Val Gly Thr 



BGM31CP 



-412- 



210 215 220 

Phe Glu Leu Pro Gly Glu Gin Ser Leu Ser Thr Lys Lys Ala Gly Leu 
225 230 235 240 

Gin Ser Tyr Ala Val Leu Val Asn Lys Glu Asn Arg Gly Thr Ser lie 
245 250 255 

Lys Leu Trp Val Ala Phe Gly lie Val Met Phe Gly Phe Tyr Phe Ala 
260 265 270 

Asn Thr Trp Thr Pro Lys Leu Leu Val Glu Thr Gly Met Ser Glu Gin 
275 280 285 

Gin Gly lie lie Gly Gly Leu Met Leu Ser Met Gly Gly Ala Phe Gly 
290 295 300 

Ser Leu Leu Tyr Gly Phe Leu Thr Thr Lys Phe Ser Ser Arg Asn Thr 
305 310 315 320 

Leu Met Thr Phe Met Val Leu Ser Gly Leu Thr Leu lie Leu Phe He 
325 330 335 

Ser Ser Thr Ser Val Pro Ser He Ala Phe Ala Ser Gly Val Val Val 
340 345 350 

Gly Met Leu He Asn Gly Cys Val Ala Gly Leu Tyr Thr Leu Ser Pro 
355 360 365 

Gin Leu Tyr Ser Ala Glu Val Arg Thr Thr Gly Val Gly Ala Ala He 
370 375 380 

Gly Met Gly Arg Val Gly Ala He Ser Ala Pro Leu Leu Val Gly Gly 
385 390 395 400 

Leu Leu Asp Ser Gly Trp Ser Pro Thr Gin Leu Tyr Val Gly Val Ala 
405 410 415 

Val He Val He Ala Gly Ala Thr Ala Leu He Gly Met Arg Thr Gin 
420 425 430 

Ala Val Ala Val Glu Lys Gin Pro Glu Ala Leu Ala Thr Lys 
435 440 445 



<210> 317 

<211> 754 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> FRXA01995 

<400> 317 

ccgacgcaaa ggcatgcgcc tgcgtgtctc gagtagtctc ctccccttcc tcgtccccaa 60 

cctcgaccat tacggtcgcc ctctcctaaa ggagcctggc atg gat ate cgc caa 115 

Met Asp He Arg Gin 
1 5 
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aca att aac gac aca gca atg teg aga tat cag tgg ttc att gta ttt 163 
Thr lie Asn Asp Thr Ala Met Ser Arg Tyr Gin Trp Phe lie Val Phe 
10 15 20 

ate gca gtg ctg etc aac gca ctg gac ggc ttt gat gtc etc gec atg 211 
lie Ala Val Leu Leu Asn Ala Leu Asp Gly Phe Asp Val Leu Ala Met 
25 30 35 

tct ttt act gcg aat gca gtg ace gaa gaa ttt gga ctg agt ggc age 259 
Ser Phe Thr Ala Asn Ala Val Thr Glu Glu Phe Gly Leu Ser Gly Ser 
40 45 50 

cag ctt ggt gtg ctg ctg agt tec gcg ctg ttc ggc atg acc get gga 307 
Gin Leu Gly Val Leu Leu Ser Ser Ala Leu Phe Gly Met Thr Ala Gly 
55 60 65 

tct ttg ctg ttc ggt ccg ate ggt gac cgt ttc ggc cgt aag aat gec 355 
Ser Leu Leu Phe Gly Pro lie Gly Asp Arg Phe Gly Arg Lys Asn Ala 
70 75 80 85 

ctg atg ate gcg ctg ctg ttc aac gtg gtg gga ttg gta ttg tec gee 403 
Leu Met lie Ala Leu Leu Phe Asn Val Val Gly Leu Val Leu Ser Ala 
90 95 100 

acc gcg cag tec gca ggc cag ttg ggc gtg tgg cgt ttg ate act ggt 451 
Thr Ala Gin Ser Ala Gly Gin Leu Gly Val Trp Arg Leu lie Thr Gly 
105 110 115 

ate ggc ate ggc gga ate etc gee tgc ate aca gtg gtg ate agt gag 499 
lie Gly lie Gly Gly He Leu Ala Cys He Thr Val Val He Ser Glu 
120 125 130 

ttc tec aac aac aaa aac cgc ggc atg gec atg tec ate tac get get 547 
Phe Ser Asn Asn Lys Asn Arg Gly Met Ala Met Ser He Tyr Ala Ala 
135 140 145 

ggt tac ggc ate ggc gcg tec ttg ggc ggt ttc ggc gca gcg cag etc 595 
Gly Tyr Gly He Gly Ala Ser Leu Gly Gly Phe Gly Ala Ala Gin Leu 
150 155 160 165 

ate cca aca ttt gga tgg cgc tec gtg ttc gca gee ggt gcg ate gca 643 
He Pro Thr Phe Gly Trp Arg Ser Val Phe Ala Ala Gly Ala He Ala 
170 175 180 

act ggt ate gec acc ate get act ttc ttc ttc ctg cca gaa tec gtt 691 
Thr Gly He Ala Thr He Ala Thr Phe Phe Phe Leu Pro Glu Ser Val 
185 190 195 

gat tgg ctg age act cgc cgc cct gcg ggc get cgc gac aag ate aat 739 
Asp Trp Leu Ser Thr Arg Arg Pro Ala Gly Ala Arg Asp Lys He Asn 
200 205 210 

tac att gcg cgc cgc 754 
Tyr He Ala Arg Arg 
215 



<210> 318 
<211> 218 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 318 

Met Asp lie Arg Gin Thr lie Asn Asp Thr Ala Met Ser Arg Tyr Gin 
15 10 15 

Trp Phe lie Val Phe He Ala Val Leu Leu Asn Ala Leu Asp Gly Phe 
20 25 30 

Asp Val Leu Ala Met Ser Phe Thr Ala Asn Ala Val Thr Glu Glu Phe 
35 40 45 

Gly Leu Ser Gly Ser Gin Leu Gly Val Leu Leu Ser Ser Ala Leu Phe 
50 55 60 

Gly Met Thr Ala Gly Ser Leu Leu Phe Gly Pro He Gly Asp Arg Phe 
65 70 75 80 

Gly Arg Lys Asn Ala Leu Met He Ala Leu Leu Phe Asn Val Val Gly 
85 90 95 

Leu Val Leu Ser Ala Thr Ala Gin Ser Ala Gly Gin Leu Gly Val Trp 
100 105 110 

Arg Leu He Thr Gly He Gly lie Gly Gly He Leu Ala Cys He Thr 
115 120 125 

Val Val He Ser Glu Phe Ser Asn Asn Lys Asn Arg Gly Met Ala Met 
130 135 140 

Ser He Tyr Ala Ala Gly Tyr Gly He Gly Ala Ser Leu Gly Gly Phe 
145 150 155 160 

Gly Ala Ala Gin Leu He Pro Thr Phe Gly Trp Arg Ser Val Phe Ala 
165 170 175 

Ala Gly Ala He Ala Thr Gly He Ala Thr He Ala Thr Phe Phe Phe 
180 185 190 

Leu Pro Glu Ser Val Asp Trp Leu Ser Thr Arg Arg Pro Ala Gly Ala 
195 200 205 

Arg Asp Lys He Asn Tyr He Ala Arg Arg 
210 215 



<210> 319 
<211> 1227 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1204) 
<223> RXA01188 

<400> 319 

aaacagttag aagcacctaa acagtttttc cgataactgt tgtcattttg tgaccgcctg 60 

gctttgtagt tttccctccg gtgtccaaga tgaatatgac atg atg aat ggc gtg 115 

Met Met Asn Gly Val 
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gta cag cct cag gaa cat etc gat gca acg ttg att get gca gac ttc 163 
Val Gin Pro Gin Glu His Leu Asp Ala Thr Leu lie Ala Ala Asp Phe 
10 15 20 

cac ggc aac ccc gaa aac tct ggt gac cgc aaa gag cgc ctg aat ttt 211 
His Gly Asn Pro Glu Asn Ser Gly Asp Arg Lys Glu Arg Leu Asn Phe 
25 30 35 

caa ggt tgg aag tat gec ctt aat cgc acg gtc agg gat gtt ttt cca 259 
Gin Gly Trp Lys Tyr Ala Leu Asn Arg Thr Val Arg Asp Val Phe Pro 
40 45 50 

gat ggc ctg etc gat ttg gcg gec ttg ttg acg ttc ttt tec att ctg 307 
Asp Gly Leu Leu Asp Leu Ala Ala Leu Leu Thr Phe Phe Ser lie Leu 
55 60 65 

teg ate gec cct gca gtg ctg ctg ggc tat teg gtg ate acg att ttt 355 
Ser lie Ala Pro Ala Val Leu Leu Gly Tyr Ser Val lie Thr lie Phe 
70 75 80 85 

ctg gec agt gac tec acc gaa ate etc aac ctt gtc cgc gat gag gta 4 03 
Leu Ala Ser Asp Ser Thr Glu lie Leu Asn Leu Val Arg Asp Glu Val 
90 95 100 

aat cag tac gtt ccg gaa gat caa tec cat gtt gtc aac ggc gtg att 451 
Asn Gin Tyr Val Pro Glu Asp Gin Ser His Val Val Asn Gly Val lie 
105 110 115 

gat teg ate gca ggc teg gca get gca ggt cag gtc ggt gtc gcg gtc 4 99 
Asp Ser He Ala Gly Ser Ala Ala Ala Gly Gin Val Gly Val Ala Val 
120 125 130 

ggt gtg ate acg gca ttg tgg aca tct teg gca tat gtg cgc get ttt 547 
Gly Val He Thr Ala Leu Trp Thr Ser Ser Ala Tyr Val Arg Ala Phe 
135 140 145 

tec aga tgt gee aac get gtt tat ggc cga age gaa ggc cgc aca ttg 595 
Ser Arg Cys Ala Asn Ala Val Tyr Gly Arg Ser Glu Gly Arg Thr Leu 
150 155 160 165 

ate aaa cgc tgg gca atg ctg ctt ttc etc aac ctt get ttg ctg ctt 643 
He Lys Arg Trp Ala Met Leu Leu Phe Leu Asn Leu Ala Leu Leu Leu 
170 175 180 

gga ate ate ate att ttg gtc tec tgg gtg etc aac gag acc ttg gtg 691 
Gly He He He He Leu Val Ser Trp Val Leu Asn Glu Thr Leu Val 
185 190 195 

atg gga att ttc gee ccc ate gcg gaa cca ctt cat etc acg aat gtg 739 
Met Gly He Phe Ala Pro He Ala Glu Pro Leu His Leu Thr Asn Val 
200 205 210 



etc age ttc etc acg gac egg ttc atg ccg ate tgg ate tgg gtg egg 
Leu Ser Phe Leu Thr Asp Arg Phe Met Pro He Trp He Trp Val Arg 
215 220 225 



787 



ttc cca gtg att gtg ggg gtg etc ate atg ttc gtg gee acg ctg tat 835 
Phe Pro Val He Val Gly Val Leu He Met Phe Val Ala Thr Leu Tyr 
230 235 240 245 
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tac tgg gcc ccg aac gcc cgc ccg tgg aag ttt cgc tgg etc age etc 
Tyr Trp Ala Pro Asn Ala Arg Pro Trp Lys Phe Arg Trp Leu Ser Leu 
250 255 260 



883 



gga tea ttc ttg gcg ate gtt ggc ate ctg etc gca ggc gtg ggc ttg 
Gly Ser Phe Leu Ala lie Val Gly lie Leu Leu Ala Gly Val Gly Leu 
265 270 275 



931 



aat ttc tac ttc acg ctg ttc gcc get ttt agt tec tac ggc gcg gtg 
Asn Phe Tyr Phe Thr Leu Phe Ala Ala Phe Ser Ser Tyr Gly Ala Val 
280 285 290 



979 



ggt teg ctg etc gcg gtt ttt att gcg ctg tgg gtg ttc aac att tgc 
Gly Ser Leu Leu Ala Val Phe lie Ala Leu Trp Val Phe Asn lie Cys 
295 300 305 



1027 



tta ate ate ggc ctg aaa ate gac gtg gag ate age cgc gcc aag caa 
Leu lie lie Gly Leu Lys lie Asp Val Glu lie Ser Arg Ala Lys Gin 
310 315 320 325 



1075 



ctg cag gca gga atg ccg gcg gag gat tac agt tta gtg cca cca cgc 
Leu Gin Ala Gly Met Pro Ala Glu Asp Tyr Ser Leu Val Pro Pro Arg 
330 335 340 



1123 



tct ate gag aag gtg gcg aaa atg aag cag cgc cag cag cgc ttg atg 
Ser lie Glu Lys Val Ala Lys Met Lys Gin Arg Gin Gin Arg Leu Met 
345 350 355 



1171 



gat cag get gcg gcg ate egg gag gaa age aat taaaaaattg cttatcgacg 1224 
Asp Gin Ala Ala Ala lie Arg Glu Glu Ser Asn 
360 365 



tec 



1227 



<210> 320 
<211> 368 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 

Met Met Asn Gly Val Val Gin Pro Gin Glu His Leu Asp Ala Thr Leu 
15 10 15 

lie Ala Ala Asp Phe His Gly Asn Pro Glu Asn Ser Gly Asp Arg Lys 
20 25 30 

Glu Arg Leu Asn Phe Gin Gly Trp Lys Tyr Ala Leu Asn Arg Thr Val 
35 40 45 

Arg Asp Val Phe Pro Asp Gly Leu Leu Asp Leu Ala Ala Leu Leu Thr 
50 55 60 

Phe Phe Ser lie Leu Ser lie Ala Pro Ala Val Leu Leu Gly Tyr Ser 
65 70 75 80 

Val lie Thr lie Phe Leu Ala Ser Asp Ser Thr Glu lie Leu Asn Leu 
85 90 95 



Val Arg Asp Glu Val Asn Gin Tyr Val Pro Glu Asp Gin Ser His Val 
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100 



105 



110 



Val Asn Gly Val lie Asp Ser lie Ala Gly Ser Ala Ala Ala Gly Gin 
115 120 125 

Val Gly Val Ala Val Gly Val He Thr Ala Leu Trp Thr Ser Ser Ala 
130 135 140 

Tyr Val Arg Ala Phe Ser Arg Cys Ala Asn Ala Val Tyr Gly Arg Ser 
145 150 155 160 

Glu Gly Arg Thr Leu He Lys Arg Trp Ala Met Leu Leu Phe Leu Asn 
165 170 175 

Leu Ala Leu Leu Leu Gly He He He He Leu Val Ser Trp Val Leu 
180 185 190 

Asn Glu Thr Leu Val Met Gly He Phe Ala Pro He Ala Glu Pro Leu 
195 200 205 

His Leu Thr Asn Val Leu Ser Phe Leu Thr Asp Arg Phe Met Pro lie 
210 215 220 

Trp He Trp Val Arg Phe Pro Val He Val Gly Val Leu He Met Phe 
225 230 235 240 

Val Ala Thr Leu Tyr Tyr Trp Ala Pro Asn Ala Arg Pro Trp Lys Phe 
245 250 255 

Arg Trp Leu Ser Leu Gly Ser Phe Leu Ala He Val Gly He Leu Leu 
260 265 270 

Ala Gly Val Gly Leu Asn Phe Tyr Phe Thr Leu Phe Ala Ala Phe Ser 
275 280 285 

Ser Tyr Gly Ala Val Gly Ser Leu Leu Ala Val Phe He Ala Leu Trp 
290 295 300 

Val Phe Asn He Cys Leu He He Gly Leu Lys He Asp Val Glu He 
305 310 315 320 

Ser Arg Ala Lys Gin Leu Gin Ala Gly Met Pro Ala Glu Asp Tyr Ser 
325 330 335 

Leu Val Pro Pro Arg Ser He Glu Lys Val Ala Lys Met Lys Gin Arg 
340 345 350 



Gin Gin Arg Leu Met Asp Gin Ala Ala Ala He Arg Glu Glu Ser Asn 
355 360 365 



<210> 321 
<211> 717 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
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<222> (101) . . (694) 
<223> RXA01972 

<400> 321 

acgcgttgct ggatatcacc ctggccgtcg atgacaacgc cgaatgcatc gacgccggat 60 

gcgccgtacc tgggtgtgtc actggacagg agagtgcgta gtg gca acc ggt eta 115 

Val Ala Thr Gly Leu 
1 5 

ctg teg gcg att ggt ctg ttt ate gee acc aat ate gac gac ate ate 163 
Leu Ser Ala He Gly Leu Phe He Ala Thr Asn He Asp Asp He He 
10 15 20 

gtg etc teg ctg ttt ttt gee cgc ggg gcg ggg caa aaa ggg acc acg 211 
Val Leu Ser Leu Phe Phe Ala Arg Gly Ala Gly Gin Lys Gly Thr Thr 
25 30 35 

ctt egg att ctg get ggt cag tac etc ggc ttc atg ggc ate etc gcg 259 
Leu Arg He Leu Ala Gly Gin Tyr Leu Gly Phe Met Gly He Leu Ala 
40 45 50 

gee gca gtc ctg gtc acg ctg ggg gca gga gca ttc eta cct get gag 307 
Ala Ala Val Leu Val Thr Leu Gly Ala Gly Ala Phe Leu Pro Ala Glu 
55 60 65 

gcg ate ccg tac ttc gga eta att ccc ctg gee ctg gga eta tgg gcg 355 
Ala He Pro Tyr Phe Gly Leu He Pro Leu Ala Leu Gly Leu Trp Ala 
70 75 80 85 



gec tgg cag gee tgg cga age gat gat gac gac gat gat gat gcg gag 
Ala Trp Gin Ala Trp Arg Ser Asp Asp Asp Asp Asp Asp Asp Ala Glu 
90 95 100 



gec aac ggt ggc gac aat ate ggc gtc tac gtc ccg gtc ttc etc aac 
Ala Asn Gly Gly Asp Asn He Gly Val Tyr Val Pro Val Phe Leu Asn 
120 125 130 



403 



ate gec ggg aaa aag gtg ggt gtg ctg acc gtc gee ggt gtg acg ttt 451 
He Ala Gly Lys Lys Val Gly Val Leu Thr Val Ala Gly Val Thr Phe 
105 110 115 



499 



gtg gac act gee gee gtc ate ate tac tgc ate gtt ttc etc gtc ctg 547 
Val Asp Thr Ala Ala Val He He Tyr Cys He Val Phe Leu Val Leu 
135 140 145 

gtg gca ggc ctg gtc ctg ctg gca aag ttc gtg gec acc cgc ccg ccc 595 
Val Ala Gly Leu Val Leu Leu Ala Lys Phe Val Ala Thr Arg Pro Pro 
I 50 155 160 165 

ate gca gaa gtc ctt gag cgc tgg gag cac gtg ctg ttc ccg ate gtc 643 
He Ala Glu Val Leu Glu Arg Trp Glu His Val Leu Phe Pro He Val 
170 175 180 

ctg ate ggc ctg ggc ate ttc ate etc gtc age ggc ggc gee ttc ggc 691 
Leu He Gly Leu Gly He Phe He Leu Val Ser Gly Gly Ala Phe Gly 
185 190 195 

etc taataagece atcccgagcg ccc 717 
Leu 
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<210> 322 
<211> 198 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 322 
Val Ala Thr Gly 
1 

lie Asp Asp lie 
20 

Gin Lys Gly Thr 
35 



Leu Leu Ser Ala 
5 

lie Val Leu Ser 



Thr Leu Arg lie 
40 



lie Gly Leu Phe 
10 

Leu Phe Phe Ala 
25 

Leu Ala Gly Gin 



lie Ala Thr Asn 
15 

Arg Gly Ala Gly 
30 

Tyr Leu Gly Phe 
45 



Met Gly lie Leu Ala Ala Ala Val 
50 55 

Phe Leu Pro Ala Glu Ala lie Pro 
65 70 

Leu Gly Leu Trp Ala Ala Trp Gin 
85 



Leu Val Thr Leu Gly Ala Gly Ala 
60 

Tyr Phe Gly Leu lie Pro Leu Ala 

75 80 

Ala Trp Arg Ser Asp Asp Asp Asp 
90 95 



Asp Asp Asp Ala 
100 

Ala Gly Val Thr 
115 

Pro Val Phe Leu 
130 

Val Phe Leu Val 
145 

Ala Thr Arg Pro 



Leu Phe Pro lie 
180 



Glu He Ala Gly 



Phe Ala Asn Gly 
120 

Asn Val Asp Thr 
135 

Leu Val Ala Gly 

150 

Pro He Ala Glu 
165 

Val Leu He Gly 



Lys Lys Val Gly 
105 

Gly Asp Asn He 



Ala Ala Val He 
140 

Leu Val Leu Leu 
155 

Val Leu Glu Arg 
170 

Leu Gly He Phe 
185 



Val Leu Thr Val 
110 

Gly Val Tyr Val 
125 

He Tyr Cys lie 



Ala Lys Phe Val 
160 

Trp Glu His Val 
175 

He Leu Val Ser 
190 



Gly Gly Ala Phe Gly Leu 
195 



<210> 323 
<211> 978 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (955) 

<223> RXA00311 

<400> 323 

cggacagatc ggcatttggg cgaccgtgct gttgatgatc gcccgcatcg catagggatt 
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ctctgcagtc gcagaagctg caggtgcatc cacactgacc atg gaa cat tct cct 115 

Met Glu His Ser Pro 
1 5 

gaa ggc aag cgt gga ttc ttc acc tea teg gtg atg gcg ggt tgc tea 163 
Glu Gly Lys Arg Gly Phe Phe Thr Ser Ser Val Met Ala Gly Cys Ser 
10 15 20 

gtt gga aac gtc ctg get ggc ttg gta ttt ate ccg ttc ttg atg ctg 211 
Val Gly Asn Val Leu Ala Gly Leu Val Phe lie Pro Phe Leu Met Leu 
25 30 35 

ccg gaa gaa cac etc atg tea tgg ggc tgg cgc gta cct ttc ctg ctt 259 
Pro Glu Glu His Leu Met Ser Trp Gly Trp Arg Val Pro Phe Leu Leu 
40 45 50 

tec gca ctg gtt tta gtt gtc gca tac ttc gtg cgc acc cga ctg gag 307 
Ser Ala Leu Val Leu Val Val Ala Tyr Phe Val Arg Thr Arg Leu Glu 
55 60 65 

gaa gca tea act gag aag gee gaa gag gac gca ggc get ccg get ttg 355 
Glu Ala Ser Thr Glu Lys Ala Glu Glu Asp Ala Gly Ala Pro Ala Leu 
70 75 80 85 

get gtg ctg cgc acc cag ggc att gat gtc gca cga gtt ttc ctg ate 403 
Ala Val Leu Arg Thr Gin Gly lie Asp Val Ala Arg Val Phe Leu lie 
90 95 100 

acc ttc ttc gee gtt gtt cag acc act ttc aac gtt tac gca ctg gca 451 
Thr Phe Phe Ala Val Val Gin Thr Thr Phe Asn Val Tyr Ala Leu Ala 
105 110 115 

tac gee gee aac gaa ate ggc ate gat cgt tec ttc atg gtg atg gtg 499 
Tyr Ala Ala Asn Glu lie Gly lie Asp Arg Ser Phe Met Val Met Val 
120 125 130 

aac acc ate gcg ctg ggg ctt tec ate gga acg att cct ttg gee gcg 547 
Asn Thr lie Ala Leu Gly Leu Ser lie Gly Thr lie Pro Leu Ala Ala 
135 140 145 

tgg gtc tct gac cgc att ggc cgc aag cca gtc ttg ctg ttc ggg gee 595 
Trp Val Ser Asp Arg lie Gly Arg Lys Pro Val Leu Leu Phe Gly Ala 
150 155 160 165 

ate acc tgt gca ate acc acc tac ttc tac ttc cag gca ate tct gaa 643 
lie Thr Cys Ala lie Thr Thr Tyr Phe Tyr Phe Gin Ala lie Ser Glu 
170 175 180 

get gac ctt gtg ctg ate ttc gca ctg tgc ttg gtc aac caa ggt ttg 691 
Ala Asp Leu Val Leu lie Phe Ala Leu Cys Leu Val Asn Gin Gly Leu 
185 190 195 

ttc tac tec tgc tgg aac ggc gtg tgg acc att ttc ttc cca gaa atg 739 
Phe Tyr Ser Cys Trp Asn Gly Val Trp Thr lie Phe Phe Pro Glu Met 
200 205 210 

ttc gca tct tec gtg cgc tac acc ggc atg get atg ggc aac cag etc 787 
Phe Ala Ser Ser Val Arg Tyr Thr Gly Met Ala Met Gly Asn Gin Leu 
215 220 225 



ggt ctg ate ate gtt ggt ttc gca cca acc ate gec acc gee ctg tac 



835 
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Gly Leu lie lie Val Gly Phe Ala Pro Thr He Ala Thr Ala Leu Tyr 
230 235 240 245 

gca tgg aac ggt tgg gaa get gtt gcg gga ttc ate ate ggc gca ate 883 

Ala Trp Asn Gly Trp Glu Ala Val Ala Gly Phe He He Gly Ala He 

250 255 260 

gca ctg tct gee gca gtt att ttg acc acc aag gaa ace gec ttc acc 931 

Ala Leu Ser Ala Ala Val He Leu Thr Thr Lys Glu Thr Ala Phe Thr 
265 270 275 



aag ctt gaa gat eta ggg aag aaa taatgtctga caagatctgg aaa 
Lys Leu Glu Asp Leu Gly Lys Lys 
280 285 



91i 



<210> 324 
<211> 285 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 324 

Met Glu His Ser Pro Glu Gly Lys 
1 5 

Met Ala Gly Cys Ser Val Gly Asn 
20 



Arg Gly Phe Phe Thr Ser Ser Val 

10 15 

Val Leu Ala Gly Leu Val Phe He 
25 30 



Pro Phe Leu Met Leu Pro Glu Glu His Leu Met Ser Trp Gly Trp Arg 

35 40 45 

Val Pro Phe Leu Leu Ser Ala Leu Val Leu Val Val Ala Tyr Phe Val 
50 55 60 



Arg Thr Arg Leu Glu 
65 

Gly Ala Pro Ala Leu 
85 

Arg Val Phe Leu He 
100 

Val Tyr Ala Leu Ala 
115 

Phe Met Val Met Val 
130 



Glu Ala Ser Thr Glu Lys 
70 75 

Ala Val Leu Arg Thr Gin 
90 

Thr Phe Phe Ala Val Val 
105 

Tyr Ala Ala Asn Glu He 
120 

Asn Thr He Ala Leu Gly 
135 



Ala Glu Glu Asp Ala 

80 

Gly He Asp Val Ala 
95 

Gin Thr Thr Phe Asn 
110 

Gly He Asp Arg Ser 
125 

Leu Ser He Gly Thr 
140 



He Pro Leu Ala Ala Trp Val Ser Asp Arg He Gly Arg Lys Pro Val 
145 150 155 160 

Leu Leu Phe Gly Ala He Thr Cys Ala He Thr Thr Tyr Phe Tyr Phe 
165 170 175 

Gin Ala He Ser Glu Ala Asp Leu Val Leu He Phe Ala Leu Cys Leu 
180 185 190 

Val Asn Gin Gly Leu Phe Tyr Ser Cys Trp Asn Gly Val Trp Thr He 
195 200 205 
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tec ate gga ctt ctg ccc acc tac gga cag ate ggc att tgg gcg acc 
Ser He Gly Leu Leu Pro Thr Tyr Gly Gin He Gly He Trp Ala Thr 
120 125 130 

gtg ctg ttg atg ate gee cgc ate gca tagggattct ctgcagtcgc 
Val Leu Leu Met lie Ala Arg He Ala 
135 140 

aga 



499 



546 



549 



<210> 326 
<211> 142 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 326 

Met Glu Thr Val Arg Thr Ala Thr Ala Ala Pro Glu Thr Ala Ser Leu 
15 10 15 

Lys Leu Arg Glu Ala Glu Ser Pro Ala Lys Ser Pro Lys Lys Ala Ala 
20 25 30 

Leu Ala Ser Leu Leu Gly Ser Thr Leu Glu Tyr Tyr Asp Phe Val He 
35 40 45 

Tyr Gly Thr Ala Ser Ala Leu Leu Phe Asn His Leu Phe Phe Pro Gin 
50 55 60 

Gly Asp Pro Val Val Ala Thr He Gly Ser Leu Ala Ser Phe Gly Val 
65 70 75 80 

Ala Tyr He Ala Arg Pro He Gly Gly Leu Val Met Gly His Val Gly 
85 90 95 

Asp Lys He Ser Arg Lys Thr Ala Leu Met Val Thr Leu Met He Met 
100 105 HO 

Gly He Ala Ser He Ser He Gly Leu Leu Pro Thr Tyr Gly Gin He 
115 120 125 

Gly He Trp Ala Thr Val Leu Leu Met He Ala Arg He Ala 
130 135 140 



<210> 327 
<211> 888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (865) 

<223> RXN01411 

<400> 327 

cttatcgacg tccccatccc cctcgccaat getteggega ggggttctat ttattgtgtg 60 

tgetagcett ttegcaateg ttcagcccgc cccgacgtca atg ttg gga gtg ggc 11 

Met Leu Gly Val Gly 
1 5 
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tgg cgc att cca ttc ctg atg gcc gtg cca eta ggg ctt ate ggc tgg 163 
Trp Arg lie Pro Phe Leu Met Ala Val Pro Leu Gly Leu lie Gly Trp 
10 15 20 

tgg ate cgc ace ggt gcc cag gaa aat gta cgc ccc gca tec gaa cgc 211 
Trp lie Arg Thr Gly Ala Gin Glu Asn Val Arg Pro Ala Ser Glu Arg 
25 30 35 

ccc gaa get cct att aag cag gca ttg cgt act gag tgg aag atg atg 259 
Pro Glu Ala Pro He Lys Gin Ala Leu Arg Thr Glu Trp Lys Met Met 
40 45 50 

ttg egg gta ggt ggc ttt ate tct tgc acc ggt ctg age ttc tac att 
Leu Arg Val Gly Gly Phe He Ser Cys Thr Gly Leu Ser Phe Tyr He 
55 60 65 

ttc acc acg tac atg acc act ttc ctg cgc age acc gtc gga ctg gag 
Phe Thr Thr Tyr Met Thr Thr Phe Leu Arg Ser Thr Val Gly Leu Glu 
70 75 80 85 

ggc acg tta gtg ctg get gga aac ate ate get etc age atg gca gca 
Gly Thr Leu Val Leu Ala Gly Asn He He Ala Leu Ser Met Ala Ala 
90 95 100 

att gtg gcc cca ttt gtt ggc cgc gca att gat aaa ttc ccc cgc egg 451 
He Val Ala Pro Phe Val Gly Arg Ala He Asp Lys Phe Pro Arg Arg 
105 HO 115 



aac ate atg get ttc get acc tta age aca gta att atg gcg ate ccg 
Asn He Met Ala Phe Ala Thr Leu Ser Thr Val He Met Ala He Pro 
120 125 130 



cag gta atg ctt gga ate ggc gcg gtt acc get aac tgc gtt acc tea 
Gin Val Met Leu Gly He Gly Ala Val Thr Ala Asn Cys Val Thr Ser 
150 155 160 165 

gta atg atg gcc gag gtc ttc caa gag gtc acc cgc ggt act tec gcc 
Val Met Met Ala Glu Val Phe Gin Glu Val Thr Arg Gly Thr Ser Ala 
170 175 180 

ggc att acc tac aac gtc act tac gca ate ttc ggc ggc teg get cca 
Gly He Thr Tyr Asn Val Thr Tyr Ala He Phe Gly Gly Ser Ala Pro 
185 190 195 



gcg gta tac atg ate ate att gcg etc ttc gcc ttc acc gcg tec cgc 
Ala Val Tyr Met He He He Ala Leu Phe Ala Phe Thr Ala Ser Arg 
215 220 225 



307 



355 



403 



499 



gcc tac ate att gca ggt caa ggt act ttg act get tct ttg att gcg 547 
Ala Tyr He He Ala Gly Gin Gly Thr Leu Thr Ala Ser Leu He Ala 
135 140 145 



595 



643 



691 



ttt ate tec acc gca ttg gtc tec tgg acc ggc age ccg ctg gcc cct 739 
Phe He Ser Thr Ala Leu Val Ser Trp Thr Gly Ser Pro Leu Ala Pro 
200 205 210 



787 



ttc att cct gaa acc tec cca gtt ttt gtc acc gca acc ccg gcc att 835 
Phe He Pro Glu Thr Ser Pro Val Phe Val Thr Ala Thr Pro Ala He 
230 235 240 245 
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aag gca cca aag gtg ctg gtc aac ccg ggt taaaccacgc ttttcgacga 885 
Lys Ala Pro Lys Val Leu Val Asn Pro Gly 
250 255 



<210> 328 
<211> 255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Met Leu Gly Val Gly Trp Arg lie Pro Phe Leu Met Ala Val Pro Leu 
15 10 15 

Gly Leu He Gly Trp Trp He Arg Thr Gly Ala Gin Glu Asn Val Arg 
20 25 30 

Pro Ala Ser Glu Arg Pro Glu Ala Pro He Lys Gin Ala Leu Arg Thr 
35 40 45 

Glu Trp Lys Met Met Leu Arg Val Gly Gly Phe He Ser Cys Thr Gly 
50 55 60 

Leu Ser Phe Tyr He Phe Thr Thr Tyr Met Thr Thr Phe Leu Arg Ser 
65 70 75 80 

Thr Val Gly Leu Glu Gly Thr Leu Val Leu Ala Gly Asn He He Ala 
85 90 95 

Leu Ser Met Ala Ala He Val Ala Pro Phe Val Gly Arg Ala He Asp 
100 105 HO 

Lys Phe Pro Arg Arg Asn He Met Ala Phe Ala Thr Leu Ser Thr Val 
115 120 125 

He Met Ala He Pro Ala Tyr He He Ala Gly Gin Gly Thr Leu Thr 
130 135 140 

Ala Ser Leu He Ala Gin Val Met Leu Gly He Gly Ala Val Thr Ala 
145 150 155 160 

Asn Cys Val Thr Ser Val Met Met Ala Glu Val Phe Gin Glu Val Thr 
165 170 175 

Arg Gly Thr Ser Ala Gly He Thr Tyr Asn Val Thr Tyr Ala He Phe 
180 185 190 

Gly Gly Ser Ala Pro Phe He Ser Thr Ala Leu Val Ser Trp Thr Gly 
195 200 205 

Ser Pro Leu Ala Pro Ala Val Tyr Met He He He Ala Leu Phe Ala 
210 215 220 

Phe Thr Ala Ser Arg Phe He Pro Glu Thr Ser Pro Val Phe Val Thr 
225 230 235 240 



Ala Thr Pro Ala He Lys Ala Pro Lys Val Leu Val Asn Pro Gly 
245 250 255 
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<210> 329 
<211> 350 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (327) 
<223> FRXA01411 

<400> 329 

ttc att gcg cag gta atg ctt gga ate ggc gcg gtt acc get aac tgc 48 
Phe lie Ala Gin Val Met Leu Gly lie Gly Ala Val Thr Ala Asn Cys 
15 10 15 

gtt acc tea gta atg atg gec gag gtc ttc caa gag gtc acc cgc ggt 96 
Val Thr Ser Val Met Met Ala Glu Val Phe Gin Glu Val Thr Arg Gly 
20 25 30 

act tec gee ggc att acc tac aac gtc act tac gca ate ttc ggc ggc 144 
Thr Ser Ala Gly lie Thr Tyr Asn Val Thr Tyr Ala lie Phe Gly Gly 
35 40 45 

teg get cca ttt ate tec acc gca ttg gtc tec tgg acc ggc age ccg 192 
Ser Ala Pro Phe lie Ser Thr Ala Leu Val Ser Trp Thr Gly Ser Pro 
50 55 60 

ctg gee cct gcg gta tac atg ate ate att gcg etc ttc gec ttc acc 240 
Leu Ala Pro Ala Val Tyr Met lie He He Ala Leu Phe Ala Phe Thr 
65 70 75 80 

gcg tec cgc ttc att cct gaa acc tec cca gtt ttt gtc acc gca ace 288 
Ala Ser Arg Phe He Pro Glu Thr Ser Pro Val Phe Val Thr Ala Thr 
85 90 95 

ccg gee att aag gca cca aag gtg ctg gtc aac ccg ggt taaaccacgc 337 
Pro Ala He Lys Ala Pro Lys Val Leu Val Asn Pro Gly 
100 105 

ttttcgacga aaa 350 



<210> 330 
<211> 109 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Phe lie Ala Gin Val Met Leu Gly He Gly Ala Val Thr Ala Asn Cys 
15 10 15 

Val Thr Ser Val Met Met Ala Glu Val Phe Gin Glu Val Thr Arg Gly 
20 25 30 

Thr Ser Ala Gly He Thr Tyr Asn Val Thr Tyr Ala He Phe Gly Gly 
35 40 45 



Ser Ala Pro Phe He Ser Thr Ala Leu Val Ser Trp Thr Gly Ser Pro 
50 55 60 
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Leu Ala Pro Ala Val 
65 

Ala Ser Arg Phe lie 
85 

Pro Ala lie Lys Ala 
100 



Tyr Met He He He Ala 
70 75 

Pro Glu Thr Ser Pro Val 
90 

Pro Lys Val Leu Val Asn 
105 



Leu Phe Ala Phe Thr 
80 

Phe Val Thr Ala Thr 
95 

Pro Gly 



<210> 331 
<211> 1422 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1399) 
<223> RXA01900 



att tgg gca cca ate ctt ctg atg ttc 
He Trp Ala Pro He Leu Leu Met Phe 
120 125 

gga att ggc ggc gaa tgg ggt ggc gca 
Gly He Gly Gly Glu Trp Gly Gly Ala 



60 
115 

163 



211 



259 



307 



355 



403 



451 



etc cgc att ttg cag ggc ate 499 

Leu Arg He Leu Gin Gly He 
130 

ctg etc ctg gca tac gaa tac 547 

Leu Leu Leu Ala Tyr Glu Tyr 



<400> 331 

aaaggtgaca cgccttacat tcttgtggtc tgaccatgag gttgggccaa tcggtttcag 

cccgtttact cccgccgtcc gtttcagaga agaggtcacc atg aca acc gca gta 

Met Thr Thr Ala Val 
1 5 

gat caa aac tea ccg ccc aag cag caa etc aac aag cgc gtc ctg ctg 
Asp Gin Asn Ser Pro Pro Lys Gin Gin Leu Asn Lys Arg Val Leu Leu 
10 15 20 

ggc age ttg agt ggc age gtt ate gaa tgg ttc gac ttc ctg gtt tac 
Gly Ser Leu Ser Gly Ser Val He Glu Trp Phe Asp Phe Leu Val Tyr 
25 30 35 

gga acc gtc gee gcg ctg gtc ttc aac aag atg tac ttc ccc age ggc 
Gly Thr Val Ala Ala Leu Val Phe Asn Lys Met Tyr Phe Pro Ser Gly 
40 45 50 

aac gag ttc etc tec aca ate ctg gcg tac gca tec ttc tec ctg acc 
Asn Glu Phe Leu Ser Thr He Leu Ala Tyr Ala Ser Phe Ser Leu Thr 
55 60 65 

ttc ttc ttc cgc ccc att ggt ggc gtc ate ttc gee cac ate ggc gac 
Phe Phe Phe Arg Pro He Gly Gly Val He Phe Ala His He Gly Asp 
70 75 80 85 

cgc att ggg cgt aag aag acc ctg ttc ate acc ttg atg etc atg ggt 
Arg He Gly Arg Lys Lys Thr Leu Phe He Thr Leu Met Leu Met Gly 
90 95 100 

ggc ggc acc gtc gee att ggt ttg ctg ccc gac tac aac gee ate ggc 
Gly Gly Thr Val Ala He Gly Leu Leu Pro Asp Tyr Asn Ala He Gly 
105 110 115 
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135 140 145 

get cca aag aag cag cgt ggg etc tac ggc gca gtt cct caa atg ggc 595 
Ala Pro Lys Lys Gin Arg Gly Leu Tyr Gly Ala Val Pro Gin Met Gly 
150 155 160 165 

att tec ctg ggc atg ctg ctt gca get ggc gtg ate tct ctg etc acc 643 
He Ser Leu Gly Met Leu Leu Ala Ala Gly Val He Ser Leu Leu Thr 
170 175 180 

etc atg ccg gaa gat cag ttc etc acc tgg ggc tgg cgc ate cca ttc 691 
Leu Met Pro Glu Asp Gin Phe Leu Thr Trp Gly Trp Arg He Pro Phe 
185 190 195 

gtc gga tec ate etc eta gtg ttc ate ggc ctg ttc ate cga aac ggc 739 
Val Gly Ser He Leu Leu Val Phe He Gly Leu Phe He Arg Asn Gly 
200 205 210 

ctt gat gaa acc ccc gag ttc aag cgt ate cgc gat tec ggc cag cag 787 
Leu Asp Glu Thr Pro Glu Phe Lys Arg He Arg Asp Ser Gly Gin Gin 
215 220 225 

gta aag atg cct ctg aag gaa gtt ctg acc aag tac tgg cca gec gtt 835 
Val Lys Met Pro Leu Lys Glu Val Leu Thr Lys Tyr Trp Pro Ala Val 
230 235 240 245 

ctg gtc tec ate ggc gca aaa get gee gag acc ggc ccc ttc tac ate 883 
Leu Val Ser He Gly Ala Lys Ala Ala Glu Thr Gly Pro Phe Tyr He 
250 255 260 

ttc ggc acc tac ate gtt get tac gca acc aac ttc ctg aac ate cgc 931 
Phe Gly Thr Tyr He Val Ala Tyr Ala Thr Asn Phe Leu Asn He Arg 
265 270 275 

gac aac att gtc ctt ctg gca gtt get tgc gee gee etc gtt gee acc 979 
Asp Asn He Val Leu Leu Ala Val Ala Cys Ala Ala Leu Val Ala Thr 
280 285 290 

ate tgg atg cca ctg ttc gga tec ttc tec gac cgc gtc aac cgt gca 1027 
He Trp Met Pro Leu Phe Gly Ser Phe Ser Asp Arg Val Asn Arg Ala 
295 300 305 

gtg etc tac agg ate tgt gca tec gca acc ate gtg ctg att gtc cct 1075 
Val Leu Tyr Arg He Cys Ala Ser Ala Thr He Val Leu He Val Pro 
310 315 320 325 

tac tac ttg gtc etc aac acc ggc gaa att tgg gca ctg ttt ate act 1123 
Tyr Tyr Leu Val Leu Asn Thr Gly Glu He Trp Ala Leu Phe He Thr 
330 335 340 

acc gtg att ggc ttc ggc ate etc tgg ggt age gtc aac gca ate etc 1171 
Thr Val He Gly Phe Gly He Leu Trp Gly Ser Val Asn Ala He Leu 
345 350 355 

gga acc gtc ate gca gaa aac ttc gca cct gag gtc cgc tac acc ggc 1219 
Gly Thr Val He Ala Glu Asn Phe Ala Pro Glu Val Arg Tyr Thr Gly 
360 365 370 

get acc ctg ggt tac caa gtc gga gca gca etc ttc ggc ggt acc gca 1267 
Ala Thr Leu Gly Tyr Gin Val Gly Ala Ala Leu Phe Gly Gly Thr Ala 
3? 5 380 385 
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ccc att ate gca gca tgg ctg ttc gaa ate tec ggc gga caa tgg tgg 1315 
Pro lie lie Ala Ala Trp Leu Phe Glu lie Ser Gly Gly Gin Trp Trp 
390 395 400 405 

cca ate gec gtc tac gtc get gca tgt tgc ctt etc tct gtg ate gec 1363 
Pro He Ala Val Tyr Val Ala Ala Cys Cys Leu Leu Ser Val He Ala 
410 415 420 

teg ttc ttc ate caa cgc gtc gcg cac caa gag aac taaaatctaa 1409 
Ser Phe Phe He Gin Arg Val Ala His Gin Glu Asn 
425 430 

gtaaaacccc tec 1422 



<210> 332 
<211> 433 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 332 
Met Thr Thr Ala 
1 

Lys Arg Val Leu 
20 

Asp Phe Leu Val 
35 

Tyr Phe Pro Ser 
50 

Ser Phe Ser Leu 
65 

Ala His He Gly 



Leu Met Leu Met 
100 

Tyr Asn Ala He 
115 

He Leu Gin Gly 
130 

Leu Ala Tyr Glu 
145 

Val Pro Gin Met 



He Ser Leu Leu 
180 



Val Asp Gin Asn 
5 

Leu Gly Ser Leu 



Tyr Gly Thr Val 
40 

Gly Asn Glu Phe 
55 

Thr Phe Phe Phe 
70 

Asp Arg He Gly 
85 

Gly Gly Gly Thr 



Gly He Trp Ala 
120 

He Gly He Gly 
135 

Tyr Ala Pro Lys 
150 

Gly He Ser Leu 
165 

Thr Leu Met Pro 



Ser Pro Pro Lys 

10 

Ser Gly Ser Val 
25 

Ala Ala Leu Val 



Leu Ser Thr He 
60 

Arg Pro He Gly 
75 

Arg Lys Lys Thr 
90 

Val Ala He Gly 
105 

Pro He Leu Leu 



Gly Glu Trp Gly 
140 

Lys Gin Arg Gly 
155 

Gly Met Leu Leu 
170 

Glu Asp Gin Phe 
185 



Gin Gin Leu Asn 
15 

He Glu Trp Phe 
30 

Phe Asn Lys Met 
45 

Leu Ala Tyr Ala 



Gly Val He Phe 
80 

Leu Phe He Thr 
95 

Leu Leu Pro Asp 
110 

Met Phe Leu Arg 
125 

Gly Ala Leu Leu 



Leu Tyr Gly Ala 
160 

Ala Ala Gly Val 
175 

Leu Thr Trp Gly 
190 



Trp Arg He Pro Phe Val Gly Ser He Leu Leu Val Phe He Gly Leu 
195 200 205 
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Phe lie Arg Asn Gly Leu Asp Glu Thr Pro Glu Phe Lys Arg lie Arg 
210 215 220 

Asp Ser Gly Gin Gin Val Lys Met Pro Leu Lys Glu Val Leu Thr Lys 
225 230 235 240 

Tyr Trp Pro Ala Val Leu Val Ser lie Gly Ala Lys Ala Ala Glu Thr 
245 250 255 

Gly Pro Phe Tyr lie Phe Gly Thr Tyr He Val Ala Tyr Ala Thr Asn 
260 265 270 

Phe Leu Asn He Arg Asp Asn lie Val Leu Leu Ala Val Ala Cys Ala 
275 280 285 

Ala Leu Val Ala Thr He Trp Met Pro Leu Phe Gly Ser Phe Ser Asp 
290 295 300 

Arg Val Asn Arg Ala Val Leu Tyr Arg He Cys Ala Ser Ala Thr lie 
305 310 315 320 

Val Leu He Val Pro Tyr Tyr Leu Val Leu Asn Thr Gly Glu He Trp 
325 330 335 

Ala Leu Phe He Thr Thr Val He Gly Phe Gly He Leu Trp Gly Ser 
340 345 350 

Val Asn Ala He Leu Gly Thr Val He Ala Glu Asn Phe Ala Pro Glu 
355 360 365 

Val Arg Tyr Thr Gly Ala Thr Leu Gly Tyr Gin Val Gly Ala Ala Leu 
370 375 380 

Phe Gly Gly Thr Ala Pro He He Ala Ala Trp Leu Phe Glu He Ser 
385 390 395 400 

Gly Gly Gin Trp Trp Pro He Ala Val Tyr Val Ala Ala Cys Cys Leu 
405 410 415 

Leu Ser Val He Ala Ser Phe Phe He Gin Arg Val Ala His Gin Glu 
420 425 430 



Asn 



<210> 333 
<211> 1524 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1501) 
<223> RXA02507 

<400> 333 

attacccaca atttcaatcg gtttatacaa ccagcctcta actggcaaca ggactgcaga 60 

cagaaactgt tgctggaacc ttcgatgaac aggatcgaca atg age gaa caa ctt 115 

Met Ser Glu Gin Leu 
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1 5 

cag ggt gta act cac tec gaa tea act ccg ggc aag acg ccc aag cga 163 

Gin Gly Val Thr His Ser Glu Ser Thr Pro Gly Lys Thr Pro Lys Arg 
10 15 20 

gca gca eta tec age tgg ate ggc tea get etc gaa tac tac gac ttc 211 
Ala Ala Leu Ser Ser Trp lie Gly Ser Ala Leu Glu Tyr Tyr Asp Phe 
25 30 35 

get gtt tac gga acc get gca gcg ctg gtt ctt aac cac etc ttc ttc 259 
Ala Val Tyr Gly Thr Ala Ala Ala Leu Val Leu Asn His Leu Phe Phe 
40 45 50 

cca get gat act tea cca ggc ate gca att ttg get gcg atg ggt acc 307 
Pro Ala Asp Thr Ser Pro Gly lie Ala lie Leu Ala Ala Met Gly Thr 
55 60 65 

gtg ggt gtt get tat gtg gtt cgc cct ctt ggt gcg ctg ate atg ggt 355 
Val Gly Val Ala Tyr Val Val Arg Pro Leu Gly Ala Leu He Met Gly 
70 75 80 85 

cca tta ggt gac cgt tac gga cgt aaa ttt gtc etc atg ctg tgc etc 403 
Pro Leu Gly Asp Arg Tyr Gly Arg Lys Phe Val Leu Met Leu Cys Leu 
90 95 100 

ttc ctg att gga gca tec act ttc gca gtt ggc tgc ttg cca aca ttt 451 
Phe Leu He Gly Ala Ser Thr Phe Ala Val Gly Cys Leu Pro Thr Phe 
105 HO 115 

gat cag gtc ggt tac ttg get ccg gca ctg ttg gtg ctg tgc cgt gtg 4 99 
Asp Gin Val Gly Tyr Leu Ala Pro Ala Leu Leu Val Leu Cys Arg Val 
120 125 130 

ate cag gga ctg tct gca tec ggt gag cag tec agt gcg att tec gtt 547 
He Gin Gly Leu Ser Ala Ser Gly Glu Gin Ser Ser Ala He Ser Val 
135 140 145 

tct ttg gag cac gee gat gag cgt cac cgc gca ttt act get age tgg 595 
Ser Leu Glu His Ala Asp Glu Arg His Arg Ala Phe Thr Ala Ser Trp 
150 155 160 165 

act ctt cac gga acc cag ttc ggt acc ttg ctg gca acc gga gta ttt 643 
Thr Leu His Gly Thr Gin Phe Gly Thr Leu Leu Ala Thr Gly Val Phe 
170 175 180 

ate cca ttc acc ttg ttc ctg agt gaa gat get eta atg tea tgg ggt 691 
He Pro Phe Thr Leu Phe Leu Ser Glu Asp Ala Leu Met Ser Trp Gly 
185 190 195 

tgg cgc gtt ccg ttc tgg ctg tec get get gtt gtt ttg gtt get ttc 739 
Trp Arg Val Pro Phe Trp Leu Ser Ala Ala Val Val Leu Val Ala Phe 
200 205 210 

etc ate cgt cgt gga ctg gaa gag cca cca gca ttc cgt gaa aac aag 787 
Leu He Arg Arg Gly Leu Glu Glu Pro Pro Ala Phe Arg Glu Asn Lys 
215 220 225 

gaa gca gtt gca ggc gca gca tct cca ctg gcg atg acc ttg cgt tac 835 
Glu Ala Val Ala Gly Ala Ala Ser Pro Leu Ala Met Thr Leu Arg Tyr 
230 235 240 245 
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cac aag gcg gcg gtt get cgc gtt get att get gcg atg ate aac tec 883 
His Lys Ala Ala Val Ala Arg Val Ala He Ala Ala Met He Asn Ser 
250 255 260 

gtg aac att gtg ttt act gtg tgg gca ctg teg ttc gee ace aac att 931 
Val Asn He Val Phe Thr Val Trp Ala Leu Ser Phe Ala Thr Asn He 
265 270 275 

gtt ggc ctg gat cgt tea act gtt ttg ctg gtt cca gtt gtt gcg aac 979 
Val Gly Leu Asp Arg Ser Thr Val Leu Leu Val Pro Val Val Ala Asn 
280 285 290 

ttg gtt gca ctg att gcg att cct ttg tec ggc atg ctg get gac cgc 1027 
Leu Val Ala Leu He Ala He Pro Leu Ser Gly Met Leu Ala Asp Arg 
295 300 305 

att ggt cgc cga cca gtg ttc ate atg ggt gec att ggt ggt ggc ctg 1075 
He Gly Arg Arg Pro Val Phe He Met Gly Ala He Gly Gly Gly Leu 
310 315 320 325 

gec atg aac ggt tac ctg gga get ate tac tec ggc aat tgg acc atg 1123 
Ala Met Asn Gly Tyr Leu Gly Ala He Tyr Ser Gly Asn Trp Thr Met 
330 335 340 

ate ttc ttc atg ggc gtg ttg atg tct ggt ctg ctg tac tec atg ggt 1171 
He Phe Phe Met Gly Val Leu Met Ser Gly Leu Leu Tyr Ser Met Gly 
345 350 355 

aat gec gtg tgg cca gcg ttc tac gca gaa atg ttc cca acc tct gtg 1219 
Asn Ala Val Trp Pro Ala Phe Tyr Ala Glu Met Phe Pro Thr Ser Val 
360 365 370 

cgt gtc acc ggc ttg get ctt gga act cag att ggt ttc gca gtc tct 1267 
Arg Val Thr Gly Leu Ala Leu Gly Thr Gin He Gly Phe Ala Val Ser 
375 380 385 

ggt ggt ttc gtc cca gtt ate gca tec gcg ctt get ggt gat cag ggt 1315 
Gly Gly Phe Val Pro Val He Ala Ser Ala Leu Ala Gly Asp Gin Gly 
390 395 400 405 

gac cag tgg atg aag gtg tec ate ttc gtt ggt gtt gtt tgt gtg att 1363 
Asp Gin Trp Met Lys Val Ser He Phe Val Gly Val Val Cys Val He 
410 415 420 

tct gca ctg gtt gee atg acc get aag gaa acc aag get ctg act ctg 1411 
Ser Ala Leu Val Ala Met Thr Ala Lys Glu Thr Lys Ala Leu Thr Leu 
425 430 435 

gat gag ate gat get ctg cac act get ggt ggt gag gec gca gac ctg 1459 
Asp Glu He Asp Ala Leu His Thr Ala Gly Gly Glu Ala Ala Asp Leu 
440 445 450 

gca gee gca age aaa gee tec gag gec caa etc gcg get cag 1501 
Ala Ala Ala Ser Lys Ala Ser Glu Ala Gin Leu Ala Ala Gin 
455 460 465 

taaaaccaaa aggaatcttt gac 1524 



<210> 334 



BGI-131CP 



-433- 



<211> 467 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 334 

Met Ser Glu Gin Leu Gin Gly Val Thr His Ser Glu Ser Thr Pro Gly 
15 10 15 

Lys Thr Pro Lys Arg Ala Ala Leu Ser Ser Trp lie Gly Ser Ala Leu 
20 25 30 

Glu Tyr Tyr Asp Phe Ala Val Tyr Gly Thr Ala Ala Ala Leu Val Leu 
35 40 45 

Asn His Leu Phe Phe Pro Ala Asp Thr Ser Pro Gly lie Ala lie Leu 
50 55 60 

Ala Ala Met Gly Thr Val Gly Val Ala Tyr Val Val Arg Pro Leu Gly 
65 70 75 80 

Ala Leu lie Met Gly Pro Leu Gly Asp Arg Tyr Gly Arg Lys Phe Val 
85 90 95 

Leu Met Leu Cys Leu Phe Leu lie Gly Ala Ser Thr Phe Ala Val Gly 
100 105 110 

Cys Leu Pro Thr Phe Asp Gin Val Gly Tyr Leu Ala Pro Ala Leu Leu 
115 120 125 

Val Leu Cys Arg Val lie Gin Gly Leu Ser Ala Ser Gly Glu Gin Ser 
130 135 140 

Ser Ala lie Ser Val Ser Leu Glu His Ala Asp Glu Arg His Arg Ala 
145 150 155 160 

Phe Thr Ala Ser Trp Thr Leu His Gly Thr Gin Phe Gly Thr Leu Leu 
165 170 175 

Ala Thr Gly Val Phe lie Pro Phe Thr Leu Phe Leu Ser Glu Asp Ala 
180 185 190 

Leu Met Ser Trp Gly Trp Arg Val Pro Phe Trp Leu Ser Ala Ala Val 
195 200 205 

Val Leu Val Ala Phe Leu lie Arg Arg Gly Leu Glu Glu Pro Pro Ala 
210 215 220 

Phe Arg Glu Asn Lys Glu Ala Val Ala Gly Ala Ala Ser Pro Leu Ala 
225 230 235 240 

Met Thr Leu Arg Tyr His Lys Ala Ala Val Ala Arg Val Ala lie Ala 
245 250 255 

Ala Met lie Asn Ser Val Asn lie Val Phe Thr Val Trp Ala Leu Ser 
260 265 270 

Phe Ala Thr Asn lie Val Gly Leu Asp Arg Ser Thr Val Leu Leu Val 
275 280 285 

Pro Val Val Ala Asn Leu Val Ala Leu lie Ala lie Pro Leu Ser Gly 
290 295 300 
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Met Leu Ala Asp 
305 

Tie Gly Gly Gly 



Gly Asn Trp Thr 
340 

Leu Tyr Ser Met 

355 

Phe Pro Thr Ser 
370 

Gly Phe Ala Val 
385 

Ala Gly Asp Gin 



Val Val Cys Val 
420 

Lys Ala Leu Thr 
435 

Glu Ala Ala Asp 
450 

Ala Ala Gin 
465 



Arg lie Gly Arg 
310 

Leu Ala Met Asn 
325 

Met lie Phe Phe 



Gly Asn Ala Val 
360 

Val Arg Val Thr 
375 

Ser Gly Gly Phe 
390 

Gly Asp Gin Trp 
405 

lie Ser Ala Leu 



Leu Asp Glu lie 
440 

Leu Ala Ala Ala 
455 



Arg Pro Val Phe 
315 

Gly Tyr Leu Gly 
330 

Met Gly Val Leu 
345 

Trp Pro Ala Phe 



Gly Leu Ala Leu 
380 

Val Pro Val lie 
395 

Met Lys Val Ser 
410 

Val Ala Met Thr 
425 

Asp Ala Leu His 



Ser Lys Ala Ser 
460 



lie Met Gly Ala 
320 

Ala lie Tyr Ser 
335 

Met Ser Gly Leu 
350 

Tyr Ala Glu Met 
365 

Gly Thr Gin lie 



Ala Ser Ala Leu 
400 

lie Phe Val Gly 
415 

Ala Lys Glu Thr 
430 

Thr Ala Gly Gly 
445 

Glu Ala Gin Leu 



<210> 335 
<211> 955 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (21) . . (932) 

<223> RXA00445 

<400> 335 

ggtgcaaaaa aggactaacc atg gcg gat ctg age att gaa cac gta tea agg 53 

Met Ala Asp Leu Ser lie Glu His Val Ser Arg 
15 10 



ttt ttc ggc gat gec ate gec ttg aac gat gtg tea ttg acc gtc ccc 
Phe Phe Gly Asp Ala lie Ala Leu Asn Asp Val Ser Leu Thr Val Pro 
15 ' 20 25 



101 



tea ggc tec ate acc gec ate ate ggg ccg tec ggg age ggt aaa acc 149 

Ser Gly Ser lie Thr Ala lie lie Gly Pro Ser Gly Ser Gly Lys Thr 

30 35 40 

acg tta ctg cgt ttg ctg gca ggc ctt gat tea ccc gat gaa ggc acc 197 

Thr Leu Leu Arg Leu Leu Ala Gly Leu Asp Ser Pro Asp Glu Gly Thr 

45 50 55 
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gtg age att ggg aat aag ate gec aag ctg ggt gac act gcg ctg tgt 245 
Val Ser He Gly Asn Lys He Ala Lys Leu Gly Asp Thr Ala Leu Cys 
60 65 70 75 

ttc cag gat teg cct ttg tat ccg cac ctt aat gtg tgg gaa aac gtg 293 
Phe Gin Asp Ser Pro Leu Tyr Pro His Leu Asn Val Trp Glu Asn Val 
80 85 90 

gca ttt ccg etc aag etc aaa gee ace aat act gca gat gag gtg gtg 341 
Ala Phe Pro Leu Lys Leu Lys Ala Thr Asn Thr Ala Asp Glu Val Val 
95 100 105 

aaa aag egg gtg agt gat gtt ttg gaa atg etc gaa att get ccc etc 389 
Lys Lys Arg Val Ser Asp Val Leu Glu Met Leu Glu He Ala Pro Leu 
HO 115 120 

gec cgc egg aaa att acc gaa etc tec ggc ggg caa aaa cag cgc gtc 437 
Ala Arg Arg Lys He Thr Glu Leu Ser Gly Gly Gin Lys Gin Arg Val 
125 130 135 

ggc att get cga gca ctg gtc aga gac gta gag gtt tac ctt ttc gac 485 
Gly He Ala Arg Ala Leu Val Arg Asp Val Glu Val Tyr Leu Phe Asp 
140 145 150 155 

gaa ccg atg gec cac etc gac caa gee tta gec cgc gat att gtg gec 533 
Glu Pro Met Ala His Leu Asp Gin Ala Leu Ala Arg Asp He Val Ala 
160 165 170 

gat ctg cgc aaa att caa caa teg ttg gga ctg acg ttt gta tac gtc 581 
Asp Leu Arg Lys He Gin Gin Ser Leu Gly Leu Thr Phe Val Tyr Val 
175 180 185 

acc cac age aaa tec gag gca ttc gcg etc gee gac caa att gtc gtg 629 
Thr His Ser Lys Ser Glu Ala Phe Ala Leu Ala Asp Gin He Val Val 
190 195 200 

ctg gta gat ggc caa gtc gcg cag gtt ggt gag gcg gag gag etc gtc 677 
Leu Val Asp Gly Gin Val Ala Gin Val Gly Glu Ala Glu Glu Leu Val 
205 210 215 

gaa aag cca aaa acc eta gaa ata gec gag ttc etc tec ccc acc gag 725 
Glu Lys Pro Lys Thr Leu Glu He Ala Glu Phe Leu Ser Pro Thr Glu 
220 225 230 235 

etc aat gtg cgc egg cgt ggg gac gee gtg gag gca tgg cga ccc gaa 773 
Leu Asn Val Arg Arg Arg Gly Asp Ala Val Glu Ala Trp Arg Pro Glu 
240 245 250 

gac acc cag etc gee cgc ggt ggc act gcg acc gtg gaa gec gtg acg 821 
Asp Thr Gin Leu Ala Arg Gly Gly Thr Ala Thr Val Glu Ala Val Thr 
255 260 265 



tat ttg ggc cgc gag tgg ctt gta caa acc acc gag ggg cac gee gtg 
Tyr Leu Gly Arg Glu Trp Leu Val Gin Thr Thr Glu Gly His Ala Val 
270 275 280 



869 



teg gag gaa aaa ttc gac gtc ggc gaa age gtc acg eta acc cag aag 917 
Ser Glu Glu Lys Phe Asp Val Gly Glu Ser Val Thr Leu Thr Gin Lys 
285 290 295 
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aag gtg ttt agt ttc tagccgcctg caaaaggagg gag 955 

Lys Val Phe Ser Phe 

300 



<210> 336 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Met Ala Asp Leu Ser He Glu His Val Ser Arg Phe Phe Gly Asp Ala 
1 5 10 15 

He Ala Leu Asn Asp Val Ser Leu Thr Val Pro Ser Gly Ser He Thr 
20 25 30 

Ala He He Gly Pro Ser Gly Ser Gly Lys Thr Thr Leu Leu Arg Leu 
35 40 45 

Leu Ala Gly Leu Asp Ser Pro Asp Glu Gly Thr Val Ser He Gly Asn 
50 55 60 

Lys He Ala Lys Leu Gly Asp Thr Ala Leu Cys Phe Gin Asp Ser Pro 
65 70 75 80 

Leu Tyr Pro His Leu Asn Val Trp Glu Asn Val Ala Phe Pro Leu Lys 
85 90 95 

Leu Lys Ala Thr Asn Thr Ala Asp Glu Val Val Lys Lys Arg Val Ser 
100 105 110 

Asp Val Leu Glu Met Leu Glu He Ala Pro Leu Ala Arg Arg Lys He 
115 120 125 

Thr Glu Leu Ser Gly Gly Gin Lys Gin Arg Val Gly He Ala Arg Ala 
130 135 140 



Leu Val Arg Asp 
145 

Leu Asp Gin Ala 



Gin Gin Ser Leu 
180 

Glu Ala Phe Ala 
195 

Val Ala Gin Val 
210 

Leu Glu He Ala 
225 

Arg Gly Asp Ala 



Arg Gly Gly Thr 
260 



Val Glu Val Tyr 
150 

Leu Ala Arg Asp 
165 

Gly Leu Thr Phe 



Leu Ala Asp Gin 
200 

Gly Glu Ala Glu 
215 

Glu Phe Leu Ser 
230 

Val Glu Ala Trp 
245 

Ala Thr Val Glu 



Leu Phe Asp Glu 
155 

He Val Ala Asp 
170 

Val Tyr Val Thr 
185 

He Val Val Leu 



Glu Leu Val Glu 
220 

Pro Thr Glu Leu 
235 

Arg Pro Glu Asp 
250 

Ala Val Thr Tyr 
265 



Pro Met Ala His 
160 

Leu Arg Lys He 
175 

His Ser Lys Ser 
190 

Val Asp Gly Gin 
205 

Lys Pro Lys Thr 



Asn Val Arg Arg 
240 

Thr Gin Leu Ala 
255 

Leu Gly Arg Glu 
270 
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Trp Leu Val Gin Thr Thr Glu Gly His Ala Val Ser Glu Glu Lys Phe 
275 280 285 

Asp Val Gly Glu Ser Val Thr Leu Thr Gin Lys Lys Val Phe Ser Phe 
290 295 300 



<210> 337 
<211> 491 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (468) 

<223> RXA02353 

<400> 337 

atg gca ctg ctg ate etc gec ggt ctg caa atg ate ccg aag gaa acc 48 
Met Ala Leu Leu lie Leu Ala Gly Leu Gin Met lie Pro Lys Glu Thr 
15 10 15 

tac gaa gca gec cgc gtc gat ggc gca acc gcg tgg cag caa ttc acc 96 
Tyr Glu Ala Ala Arg Val Asp Gly Ala Thr Ala Trp Gin Gin Phe Thr 
20 25 30 

aag ate acc etc ccg ctg gtg cgc cca get ttg atg gtg gca gta etc 144 
Lys lie Thr Leu Pro Leu Val Arg Pro Ala Leu Met Val Ala Val Leu 
35 40 45 

ttc cgc acc etc gat gcg eta cgc atg tat gac etc ccc gtc ate atg 192 
Phe Arg Thr Leu Asp Ala Leu Arg Met Tyr Asp Leu Pro Val lie Met 
50 55 60 

ate tec age tec tec aac tec ccc acc get gtt ate tec cag ctg gtt 240 
lie Ser Ser Ser Ser Asn Ser Pro Thr Ala Val lie Ser Gin Leu Val 
65 70 75 80 

gtg gaa gac atg cgc caa aac aac ttc aac tec get tec gee ctt tec 288 
Val Glu Asp Met Arg Gin Asn Asn Phe Asn Ser Ala Ser Ala Leu Ser 
85 90 95 

aca ctg ate ttc ctg ctg ate ttc ttc gtg gcg ttc ate atg ate cga 336 
Thr Leu lie Phe Leu Leu lie Phe Phe Val Ala Phe lie Met lie Arg 
100 105 110 

ttc etc ggc gca gat gtt teg ggc caa cgc gga ata aag aaa aag aaa 384 
Phe Leu Gly Ala Asp Val Ser Gly Gin Arg Gly lie Lys Lys Lys Lys 
115 120 125 

ctg ggc gga acc aag gat gag aaa ccc acc get aag gat get gtt gta 432 
Leu Gly Gly Thr Lys Asp Glu Lys Pro Thr Ala Lys Asp Ala Val Val 
130 135 140 

aag gee gat tct get gtg aag gaa gee get aag cca tgactaaacg 478 
Lys Ala Asp Ser Ala Val Lys Glu Ala Ala Lys Pro 
145 150 155 
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aacaaaagga etc 4 91 



<210> 338 
<211> 156 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Met Ala Leu Leu lie Leu 
1 5 

Tyr Glu Ala Ala Arg Val 
20 

Lys lie Thr Leu Pro Leu 
35 

Phe Arg Thr Leu Asp Ala 
50 

lie Ser Ser Ser Ser Asn 
65 70 

Val Glu Asp Met Arg Gin 
85 

Thr Leu lie Phe Leu Leu 
100 

Phe Leu Gly Ala Asp Val 
115 

Leu Gly Gly Thr Lys Asp 
130 

Lys Ala Asp Ser Ala Val 
145 150 



<210> 339 
<211> 921 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (898) 

<223> RXA01297 

<400> 339 

tcctgttgct gctgattatc actgttatcc aggttcgata catggataag gagaacaagc 60 

agaaatgatc tcgactgata gaaacgtttt ggtcaaaatc atg ggc tat gtc ggc 115 

Met Gly Tyr Val Gly 
1 5 

atg gtt ctt gec ate ttg ttc att ggc ctt ccg ctg gta ttt att gtg 163 
Met Val Leu Ala lie Leu Phe lie Gly Leu Pro Leu Val Phe lie Val 
10 15 20 



Ala Gly Leu Gin Met 
10 

Asp Gly Ala Thr Ala 

25 

Val Arg Pro Ala Leu 
40 

Leu Arg Met Tyr Asp 
55 

Ser Pro Thr Ala Val 
75 

Asn Asn Phe Asn Ser 
90 

He Phe Phe Val Ala 
105 

Ser Gly Gin Arg Gly 
120 

Glu Lys Pro Thr Ala 
135 

Lys Glu Ala Ala Lys 
155 



He Pro Lys Glu Thr 
15 

Trp Gin Gin Phe Thr 
30 

Met Val Ala Val Leu 
45 

Leu Pro Val He Met 
60 

He Ser Gin Leu Val 
80 

Ala Ser Ala Leu Ser 
95 

Phe He Met He Arg 
110 

He Lys Lys Lys Lys 
125 

Lys Asp Ala Val Val 
140 

Pro 
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ctg act age ttc aag cag cag tea gag att tac acc cag ccg gtc acg 211 
Leu Thr Ser Phe Lys Gin Gin Ser Glu lie Tyr Thr Gin Pro Val Thr 
25 30 35 

tgg ttc cct teg gaa ttt aat ttc gat aac tat gca aat gtt ttc gag 259 
Trp Phe Pro Ser Glu Phe Asn Phe Asp Asn Tyr Ala Asn Val Phe Glu 
40 45 50 

c gg gtt ccg ttc ctg aac tac ttc cgc aac teg ate ate ate acg gtt 307 
Arg Val Pro Phe Leu Asn Tyr Phe Arg Asn Ser lie lie lie Thr Val 
55 60 65 

att ttg tgt ctg gtg aag att ate ttg ggt gtg ate tct gca tat gcg 355 
lie Leu Cys Leu Val Lys lie lie Leu Gly Val lie Ser Ala Tyr Ala 
70 75 80 85 

ttg teg att ttg cgc ttc ccg ggt cga aac ctt gtg ttc ttg ctg gtt 403 
Leu Ser lie Leu Arg Phe Pro Gly Arg Asn Leu Val Phe Leu Leu Val 
90 95 100 

ate tec gcg ctg atg gtg cct tec gaa gtg act gtt att tec aac tat 451 
lie Ser Ala Leu Met Val Pro Ser Glu Val Thr Val lie Ser Asn Tyr 
105 110 115 

gcg ttg gtc agt cag ctt ggt tgg cgc gat acc tac cag ggc ate ate 4 99 
Ala Leu Val Ser Gin Leu Gly Trp Arg Asp Thr Tyr Gin Gly lie lie 
120 125 130 

gtt ccg eta gcg ggt att get ttc gga acg ttc etc atg cgt aac cac 547 
Val Pro Leu Ala Gly lie Ala Phe Gly Thr Phe Leu Met Arg Asn His 
135 140 145 

ttc atg tct att cct tct gag etc att gaa get gcg cga atg gat cac 595 
Phe Met Ser lie Pro Ser Glu Leu lie Glu Ala Ala Arg Met Asp His 
150 155 160 165 

tgt gga cac ttc agg ttg etc tgg aag gtt ttg ctt cca ate tct atg 643 
Cys Gly His Phe Arg Leu Leu Trp Lys Val Leu Leu Pro lie Ser Met 
170 175 180 

cct acg ttg gtg gcg ttc tec atg ate acc gtg gtg aat gaa tgg aac 691 
Pro Thr Leu Val Ala Phe Ser Met lie Thr Val Val Asn Glu Trp Asn 
185 190 195 

caa tac ctg tgg cct ttc ctg atg gca gaa acc gat aat tea gca act 739 
Gin Tyr Leu Trp Pro Phe Leu Met Ala Glu Thr Asp Asn Ser Ala Thr 
200 205 210 

ctg ccc att ggt ttg acc atg ctt caa aac aat gag ggt gtc tec aac 787 
Leu Pro lie Gly Leu Thr Met Leu Gin Asn Asn Glu Gly Val Ser Asn 
215 220 225 

tgg gga cct gtc atg gee gca acg ate atg acc atg ttg cct gtg ctt 835 
Trp Gly Pro Val Met Ala Ala Thr lie Met Thr Met Leu Pro Val Leu 
230 235 240 245 

gtg atg ttc ttg gca ctg cag gag tac atg ate aag gga ctt ate tec 883 
Val Met Phe Leu Ala Leu Gin Glu Tyr Met lie Lys Gly Leu lie Ser 
250 255 260 
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ggc gcc gtc aag ggc taaaaacttc tcgctaaaaa ctt 
Gly Ala Val Lys Gly 
265 



921 



<210> 340 
<211> 266 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Gly Tyr Val Gly Met Val Leu Ala He Leu Phe He Gly Leu Pro 
15 10 15 

Leu Val Phe He Val Leu Thr Ser Phe Lys Gin Gin Ser Glu He Tyr 
20 25 30 

Thr Gin Pro Val Thr Trp Phe Pro Ser Glu Phe Asn Phe Asp Asn Tyr 
35 40 45 

Ala Asn Val Phe Glu Arg Val Pro Phe Leu Asn Tyr Phe Arg Asn Ser 
50 55 60 

He He He Thr Val He Leu Cys Leu Val Lys He He Leu Gly Val 
65 70 75 80 

He Ser Ala Tyr Ala Leu Ser He Leu Arg Phe Pro Gly Arg Asn Leu 
85 90 95 

Val Phe Leu Leu Val He Ser Ala Leu Met Val Pro Ser Glu Val Thr 
100 105 110 

Val He Ser Asn Tyr Ala Leu Val Ser Gin Leu Gly Trp Arg Asp Thr 
115 120 125 

Tyr Gin Gly He He Val Pro Leu Ala Gly He Ala Phe Gly Thr Phe 
130 135 140 

Leu Met Arg Asn His Phe Met Ser He Pro Ser Glu Leu He Glu Ala 
145 150 155 160 

Ala Arg Met Asp His Cys Gly His Phe Arg Leu Leu Trp Lys Val Leu 
165 170 175 

Leu Pro He Ser Met Pro Thr Leu Val Ala Phe Ser Met He Thr Val 
180 185 190 

Val Asn Glu Trp Asn Gin Tyr Leu Trp Pro Phe Leu Met Ala Glu Thr 
195 200 205 

Asp Asn Ser Ala Thr Leu Pro He Gly Leu Thr Met Leu Gin Asn Asn 
210 215 220 

Glu Gly Val Ser Asn Trp Gly Pro Val Met Ala Ala Thr He Met Thr 
225 230 235 240 

Met Leu Pro Val Leu Val Met Phe Leu Ala Leu Gin Glu Tyr Met He 
245 250 255 



Lys Gly Leu He Ser Gly Ala Val Lys Gly 
260 265 
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<210> 341 
<211> 899 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (876) 
<223> RXS00088 

<400> 341 

ate gaa gac aac cac ggc acc gaa ggg ate tec ctg cca ate gag ggc 48 

He Glu Asp Asn His Gly Thr Glu Gly He Ser Leu Pro He Glu Gly 
1 5 10 15 

gtc get gcg acc gac aac cgc gca ttc gaa ctg ctt gat cgc tgg ggt 96 
Val Ala Ala Thr Asp Asn Arg Ala Phe Glu Leu Leu Asp Arg Trp Gly 
20 25 30 

gta gag etc gtt gca get cca ctt cag ctg gtt cca ttt acc gtt acg 14 4 
Val Glu Leu Val Ala Ala Pro Leu Gin Leu Val Pro Phe Thr Val Thr 
35 40 45 

ggc tac acc gaa gag ggc ggc gtc get aac ctt ggc tec cac cgc gag 192 
Gly Tyr Thr Glu Glu Gly Gly Val Ala Asn Leu Gly Ser His Arg Glu 
50 55 60 

cca gac ctg gaa gca ctt get get gca cag cct tec ctg ate ate aac 240 
Pro Asp Leu Glu Ala Leu Ala Ala Ala Gin Pro Ser Leu He He Asn 
65 70 75 80 

ggc cag cgc ttc get cag tac tac gat gac ate att gee ctg aac cct 288 
Gly Gin Arg Phe Ala Gin Tyr Tyr Asp Asp He He Ala Leu Asn Pro 
85 90 95 

gac gca acc gtt gtt gag eta gac cca cgc gat ggc gag cca ctt gac 336 
Asp Ala Thr Val Val Glu Leu Asp Pro Arg Asp Gly Glu Pro Leu Asp 
100 105 110 

cag gag ctt ate cgc cag get gaa acc etc ggt gag ate ttc ggc gaa 384 
Gin Glu Leu He Arg Gin Ala Glu Thr Leu Gly Glu He Phe Gly Glu 
115 120 125 

gaa gaa gat get gca aag ate gtt get gat ttc gag tec gca ctt gag 432 
Glu Glu Asp Ala Ala Lys He Val Ala Asp Phe Glu Ser Ala Leu Glu 
130 135 140 

cgc get aag acc gca tac gca gca ate tec gac cag acc gtc atg gca 480 
Arg Ala Lys Thr Ala Tyr Ala Ala He Ser Asp Gin Thr Val Met Ala 
145 150 155 160 

gtt aac gtt tec ggc gga aac att ggc tac ate get cct tec gtt gga 528 
Val Asn Val Ser Gly Gly Asn He Gly Tyr He Ala Pro Ser Val Gly 
165 170 175 

cgc acc tac ggt cca ate ttc gac ctg gtt gga etc acc cca gca etc 576 
Arg Thr Tyr Gly Pro He Phe Asp Leu Val Gly Leu Thr Pro Ala Leu 
180 185 190 
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gag gtt ggc aac gcg tec tec gac cac gag ggc gac gac att aac gtc 624 
Glu Val Gly Asn Ala Ser Ser Asp His Glu Gly Asp Asp lie Asn Val 
195 200 205 

gaa gca ate gca get gca aac cca gac ctg ate ctg gtc atg gac cgc 672 
Glu Ala lie Ala Ala Ala Asn Pro Asp Leu lie Leu Val Met Asp Arg 
210 215 220 

gat ggt ggc acc age acc cgc aac gaa get gat tac gtt cca gca gag 720 
Asp Gly Gly Thr Ser Thr Arg Asn Glu Ala Asp Tyr Val Pro Ala Glu 
225 230 235 240 

cag ate gtc tec gac aat gaa gca ctg gca aac gtc aag get gtc acc 768 
Gin lie Val Ser Asp Asn Glu Ala Leu Ala Asn Val Lys Ala Val Thr 
245 250 255 

gac gga tac gtt tac tac gca cct gca gat acc tac acc aac gaa aac 816 
Asp Gly Tyr Val Tyr Tyr Ala Pro Ala Asp Thr Tyr Thr Asn Glu Asn 
260 265 270 

ate ate acc tac acc gag ate etc aac ggc atg gca gat atg ttc gag 864 
lie lie Thr Tyr Thr Glu lie Leu Asn Gly Met Ala Asp Met Phe Glu 
275 280 285 

aag gca get cag taggggatcg atcccacact gac 899 
Lys Ala Ala Gin 
290 



<210> 342 
<211> 292 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

lie Glu Asp Asn His Gly Thr Glu Gly lie Ser Leu Pro lie Glu Gly 
15 10 15 

Val Ala Ala Thr Asp Asn Arg Ala Phe Glu Leu Leu Asp Arg Trp Gly 
20 25 30 

Val Glu Leu Val Ala Ala Pro Leu Gin Leu Val Pro Phe Thr Val Thr 
35 40 45 

Gly Tyr Thr Glu Glu Gly Gly Val Ala Asn Leu Gly Ser His Arg Glu 
50 55 60 

Pro Asp Leu Glu Ala Leu Ala Ala Ala Gin Pro Ser Leu lie lie Asn 
65 70 75 80 

Gly Gin Arg Phe Ala Gin Tyr Tyr Asp Asp lie lie Ala Leu Asn Pro 
85 90 95 

Asp Ala Thr Val Val Glu Leu Asp Pro Arg Asp Gly Glu Pro Leu Asp 
100 105 110 

Gin Glu Leu lie Arg Gin Ala Glu Thr Leu Gly Glu lie Phe Gly Glu 
115 120 125 



Glu Glu Asp Ala Ala Lys lie Val Ala Asp Phe Glu Ser Ala Leu Glu 
130 135 140 
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Arg Ala Lys Thr Ala Tyr Ala Ala He Ser Asp Gin Thr Val Met Ala 
145 150 155 160 

Val Asn Val Ser Gly Gly Asn He Gly Tyr lie Ala Pro Ser Val Gly 
165 170 175 

Arg Thr Tyr Gly Pro He Phe Asp Leu Val Gly Leu Thr Pro Ala Leu 
180 185 190 

Glu Val Gly Asn Ala Ser Ser Asp His Glu Gly Asp Asp He Asn Val 
195 200 205 

Glu Ala He Ala Ala Ala Asn Pro Asp Leu He Leu Val Met Asp Arg 
210 215 220 

Asp Gly Gly Thr Ser Thr Arg Asn Glu Ala Asp Tyr Val Pro Ala Glu 
225 230 235 240 

Gin He Val Ser Asp Asn Glu Ala Leu Ala Asn Val Lys Ala Val Thr 
245 250 255 

Asp Gly Tyr Val Tyr Tyr Ala Pro Ala Asp Thr Tyr Thr Asn Glu Asn 
260 265 270 

He He Thr Tyr Thr Glu He Leu Asn Gly Met Ala Asp Met Phe Glu 
275 280 285 



Lys Ala Ala Gin 
290 



<210> 343 
<211> 1200 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1177) 

<223> RXS00372 

<400> 343 

gcagacattt ccataagtcc tgcgaaatgc gcccattcat gtaaagatgt tatttcctcc 60 

cccaaacact ccttaaaatt tcaagaaggg ccttattttc atg tct teg aag cac 115 

Met Ser Ser Lys His 
1 5 



cct ttg aag cgc act gec gtt act gtt ttt gca etc ggc get tec get 
Pro Leu Lys Arg Thr Ala Val Thr Val Phe Ala Leu Gly Ala Ser Ala 
10 15 20 



163 



get etc etc gtg get tgc tct gaa cct tct gag gac gtt tec acc gca 
Ala Leu Leu Val Ala Cys Ser Glu Pro Ser Glu Asp Val Ser Thr Ala 
25 30 35 



211 



gag acc acc act gca age tct tec get aac gca tec gat gca gee ggt 
Glu Thr Thr Thr Ala Ser Ser Ser Ala Asn Ala Ser Asp Ala Ala Gly 
40 45 50 



259 
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gaa aaa gta acc ate acc gtc tac acc tct gag cct gag gaa aag gtc 307 
Glu Lys Val Thr lie Thr Val Tyr Thr Ser Glu Pro Glu Glu Lys Val 
55 60 65 

gat gag ate aac aag gcg ttc atg gaa gec aac cca gat att gag gtt 355 
Asp Glu lie Asn Lys Ala Phe Met Glu Ala Asn Pro Asp lie Glu Val 
70 75 80 85 

gag gtg tac cgc get ggt act ggc gat ctg act get cgc att gaa get 403 
Glu Val Tyr Arg Ala Gly Thr Gly Asp Leu Thr Ala Arg lie Glu Ala 
90 95 100 

gaa aag gca tec ggt tct ate gag get gat gtg ttg tgg get gcg gat 451 
Glu Lys Ala Ser Gly Ser lie Glu Ala Asp Val Leu Trp Ala Ala Asp 
105 110 115 

get gca acc ttt gaa act tat gca gca cag ggc gac ctt gca gag ctg 4 99 
Ala Ala Thr Phe Glu Thr Tyr Ala Ala Gin Gly Asp Leu Ala Glu Leu 
120 125 130 

gaa gat gtt gag act tec gac ate att gaa gag get ctg gat get gag 54 7 
Glu Asp Val Glu Thr Ser Asp lie lie Glu Glu Ala Leu Asp Ala Glu 
135 140 145 

aac ttt tat gta ggc acc cgc ate ate cca acc gtg att gca tac aac 595 
Asn Phe Tyr Val Gly Thr Arg lie lie Pro Thr Val lie Ala Tyr Asn 
150 155 160 165 

act gaa gtt gtt gat cag get gag ctt cct acg tct tgg get gat ctg 643 
Thr Glu Val Val Asp Gin Ala Glu Leu Pro Thr Ser Trp Ala Asp Leu 
170 175 180 

act gat cct aag tat gca ggc caa ctg gtc atg ccg gat cca get gtg 691 
Thr Asp Pro Lys Tyr Ala Gly Gin Leu Val Met Pro Asp Pro Ala Val 
185 190 195 

tct ggt get gca gee ttc aat get tct gtg tgg aag aac gac cct gcg 739 
Ser Gly Ala Ala Ala Phe Asn Ala Ser Val Trp Lys Asn Asp Pro Ala 
200 205 210 

ctt ggc gaa gee tgg ate acc gee ttg ggt gaa aac caa cca atg ate 787 
Leu Gly Glu Ala Trp lie Thr Ala Leu Gly Glu Asn Gin Pro Met lie 
215 220 225 

get cag tec aac ggc cca acc tec cag gag ate get ggc ggt ggc cac 835 
Ala Gin Ser Asn Gly Pro Thr Ser Gin Glu He Ala Gly Gly Gly His 
230 235 240 245 

cca gtg ggc ate gtg gtg gac tac ttg gtg cgc gac ttg get get get 883 
Pro Val Gly He Val Val Asp Tyr Leu Val Arg Asp Leu Ala Ala Ala 
250 255 260 

gga tct cca ate gac acc ate tac gca teg gag ggt tct cct tac ate 931 
Gly Ser Pro He Asp Thr He Tyr Ala Ser Glu Gly Ser Pro Tyr He 
265 270 275 

act gag cct gca ggt gtg ttc get gat tct gaa aag aag gaa gca gee 979 
Thr Glu Pro Ala Gly Val Phe Ala Asp Ser Glu Lys Lys Glu Ala Ala 
280 285 290 



gag cgc tac ate aac ttc ctg ctg tct gtt gaa ggc cag gaa ate gca 



1027 
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Glu Arg Tyr He Asn Phe Leu Leu Ser Val Glu Gly Gin Glu He Ala 
295 300 305 

gtt gag cag gca tac ctg cca gtg cgt gaa gat gtc gga act cca gag 1075 
Val Glu Gin Ala Tyr Leu Pro Val Arg Glu Asp Val Gly Thr Pro Glu 
310 315 320 325 

ggc acc ccc gag ttg get gac ate gag etc atg acc cct gac ctg gag 1123 
Gly Thr Pro Glu Leu Ala Asp He Glu Leu Met Thr Pro Asp Leu Glu 
330 335 340 

gtt gta acc get gat aag gcg get get gtt gag ttc ttc caa aac gca 1171 
Val Val Thr Ala Asp Lys Ala Ala Ala Val Glu Phe Phe Gin Asn Ala 
345 350 355 

atg aac tagttttcct atgcagttat etc 1200 
Met Asn 



<210> 344 
<211> 359 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Met Ser Ser Lys His Pro Leu Lys Arg Thr Ala Val Thr Val Phe Ala 
15 10 15 

Leu Gly Ala Ser Ala Ala Leu Leu Val Ala Cys Ser Glu Pro Ser Glu 
20 25 30 

Asp Val Ser Thr Ala Glu Thr Thr Thr Ala Ser Ser Ser Ala Asn Ala 
35 40 45 

Ser Asp Ala Ala Gly Glu Lys Val Thr He Thr Val Tyr Thr Ser Glu 
50 55 60 

Pro Glu Glu Lys Val Asp Glu He Asn Lys Ala Phe Met Glu Ala Asn 
65 70 75 80 

Pro Asp lie Glu Val Glu Val Tyr Arg Ala Gly Thr Gly Asp Leu Thr 
85 90 95 

Ala Arg He Glu Ala Glu Lys Ala Ser Gly Ser He Glu Ala Asp Val 
100 105 110 

Leu Trp Ala Ala Asp Ala Ala Thr Phe Glu Thr Tyr Ala Ala Gin Gly 
115 120 125 

Asp Leu Ala Glu Leu Glu Asp Val Glu Thr Ser Asp He He Glu Glu 
130 135 140 

Ala Leu Asp Ala Glu Asn Phe Tyr Val Gly Thr Arg He He Pro Thr 
145 150 155 160 

Val He Ala Tyr Asn Thr Glu Val Val Asp Gin Ala Glu Leu Pro Thr 
165 170 175 



Ser Trp Ala Asp Leu Thr Asp Pro Lys Tyr Ala Gly Gin Leu Val Met 
180 185 190 
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Pro Asp Pro Ala Val Ser Gly Ala Ala Ala Phe Asn Ala Ser Val Trp 
195 200 205 

Lys Asn Asp Pro Ala Leu Gly Glu Ala Trp lie Thr Ala Leu Gly Glu 
210 215 220 

Asn Gin Pro Met lie Ala Gin Ser Asn Gly Pro Thr Ser Gin Glu lie 
225 230 235 240 

Ala Gly Gly Gly His Pro Val Gly He Val Val Asp Tyr Leu Val Arg 
245 250 255 

Asp Leu Ala Ala Ala Gly Ser Pro He Asp Thr He Tyr Ala Ser Glu 
260 265 270 

Gly Ser Pro Tyr He Thr Glu Pro Ala Gly Val Phe Ala Asp Ser Glu 
275 280 285 

Lys Lys Glu Ala Ala Glu Arg Tyr He Asn Phe Leu Leu Ser Val Glu 
290 295 300 

Gly Gin Glu He Ala Val Glu Gin Ala Tyr Leu Pro Val Arg Glu Asp 
305 310 315 320 

Val Gly Thr Pro Glu Gly Thr Pro Glu Leu Ala Asp He Glu Leu Met 
325 330 335 

Thr Pro Asp Leu Glu Val Val Thr Ala Asp Lys Ala Ala Ala Val Glu 
340 345 350 

Phe Phe Gin Asn Ala Met Asn 
355 



<210> 345 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXS02590 

<400> 345 

gccccaaagg cttaaagtaa tgggcatgcc cactccttct tcgaccaaaa gctacgctgc 60 

ggtcttacct ccacctggcc cctcgtgggc tggttccctc atg ggc ate tea ttg 115 

Met Gly He Ser Leu 
1 5 

ttg tea tea ctg ttg aaa ate cat ggt ttt cca gtc gtc gca gat ttc 163 
Leu Ser Ser Leu Leu Lys He His Gly Phe Pro Val Val Ala Asp Phe 
10 15 20 

ttc ttc gcg tta get gtt gtg gtg gca att gtc att att ggc ggt tgg 211 
Phe Phe Ala Leu Ala Val Val Val Ala He Val He He Gly Gly Trp 
25 30 35 



eta ate tac cgc tct cct tea ttc aaa act gaa gtc atg ccg gca tgg 



259 
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Leu lie Tyr Arg Ser Pro Ser Phe Lys Thr Glu Val Met Pro Ala Trp 
40 45 50 

gca atg ctg tec atg ggt ttg ate gca ttg gga act gca age ccc gta 307 
Ala Met Leu Ser Met Gly Leu lie Ala Leu Gly Thr Ala Ser Pro Val 
55 60 65 

gtt ttg ggt gat gat ctg tgg gga ttt atg ttt gtg tgc tgg tct att 355 
Val Leu Gly Asp Asp Leu Trp Gly Phe Met Phe Val Cys Trp Ser lie 
70 75 80 85 

ggc aca gec gtg gga ctt gtt gec tat tec tta tat ata acg gec att 403 
Gly Thr Ala Val Gly Leu Val Ala Tyr Ser Leu Tyr lie Thr Ala lie 
90 95 100 

ttg cga tct aag gcg ggc aca cca act ttt gcg tgg ggt ctt cct ctt 451 
Leu Arg Ser Lys Ala Gly Thr Pro Thr Phe Ala Trp Gly Leu Pro Leu 
105 110 115 

gtc acg ccg atg gtt get tec ace teg gca gca caa etc cat gag cac 499 
Val Thr Pro Met Val Ala Ser Thr Ser Ala Ala Gin Leu His Glu His 
120 125 130 

ttt gaa ctt ccg gcg atg ctg tgg gtt tct ttc ggg etc ttc ctt tta 547 
Phe Glu Leu Pro Ala Met Leu Trp Val Ser Phe Gly Leu Phe Leu Leu 
135 140 145 

act ttg gcg tct gca cca gca gtt ttt ace cga gtg tat ttc tac tat 595 
Thr Leu Ala Ser Ala Pro Ala Val Phe Thr Arg Val Tyr Phe Tyr Tyr 
150 155 160 165 

ttc ggc ccc aag gcg cag ggc ate cca ctg atg gca aca cca aca tea 643 
Phe Gly Pro Lys Ala Gin Gly lie Pro Leu Met Ala Thr Pro Thr Ser 
170 175 180 

tgg att cct ttg ggt atg gtg ggc caa tec act gca gca get cag etc 691 
Trp lie Pro Leu Gly Met Val Gly Gin Ser Thr Ala Ala Ala Gin Leu 
185 190 195 

ate ggt gcg tec ttt gga tec aag aca gca ate aca atg ggc att att 739 
lie Gly Ala Ser Phe Gly Ser Lys Thr Ala lie Thr Met Gly lie lie 
200 205 210 

tac ggc ate ate atg gga att ttt acg att cct ctg gga gee ate get 787 
Tyr Gly lie lie Met Gly lie Phe Thr He Pro Leu Gly Ala He Ala 
215 220 225 

cac ttt gtg ttc tac aga get gtt ttc aaa ggg gcg aca tac age ccc 835 
His Phe Val Phe Tyr Arg Ala Val Phe Lys Gly Ala Thr Tyr Ser Pro 
230 235 240 245 

aca tgg tgg gec agt ace ttc cca gtt ggc act ttg agt ttg ggt gcg 883 
Thr Trp Trp Ala Ser Thr Phe Pro Val Gly Thr Leu Ser Leu Gly Ala 
250 255 260 

cat ttt tta tea cag age ace gga gtg gag tgg ttt aac tac ttc age 931 
His Phe Leu Ser Gin Ser Thr Gly Val Glu Trp Phe Asn Tyr Phe Ser 
265 270 275 



ctg tac ttg att get tta atg etc ttt cat gtc ate gtg tec acc ate 979 
Leu Tyr Leu He Ala Leu Met Leu Phe His Val He Val Ser Thr He 
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280 285 290 

gcc ggt acg att gca gta atg aga aga ate gtc gga aag ctt aaa tct 1027 
Ala Gly Thr lie Ala Val Met Arg Arg lie Val Gly Lys Leu Lys Ser 
295 300 305 

caa ctg gcc taaattgcag cgagaggtct aaa 1059 

Gin Leu Ala 

310 



<210> 346 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Met Gly lie Ser Leu Leu Ser Ser Leu Leu Lys lie His Gly Phe Pro 
15 10 15 

Val Val Ala Asp Phe Phe Phe Ala Leu Ala Val Val Val Ala lie Val 
20 25 30 

lie lie Gly Gly Trp Leu lie Tyr Arg Ser Pro Ser Phe Lys Thr Glu 
35 40 45 

Val Met Pro Ala Trp Ala Met Leu Ser Met Gly Leu lie Ala Leu Gly 
50 55 60 

Thr Ala Ser Pro Val Val Leu Gly Asp Asp Leu Trp Gly Phe Met Phe 
65 70 75 80 

Val Cys Trp Ser lie Gly Thr Ala Val Gly Leu Val Ala Tyr Ser Leu 
85 90 95 

Tyr lie Thr Ala lie Leu Arg Ser Lys Ala Gly Thr Pro Thr Phe Ala 
100 105 110 

Trp Gly Leu Pro Leu Val Thr Pro Met Val Ala Ser Thr Ser Ala Ala 
115 120 125 

Gin Leu His Glu His Phe Glu Leu Pro Ala Met Leu Trp Val Ser Phe 
130 135 140 

Gly Leu Phe Leu Leu Thr Leu Ala Ser Ala Pro Ala Val Phe Thr Arg 
145 150 155 160 

Val Tyr Phe Tyr Tyr Phe Gly Pro Lys Ala Gin Gly lie Pro Leu Met 
165 170 175 

Ala Thr Pro Thr Ser Trp lie Pro Leu Gly Met Val Gly Gin Ser Thr 
180 185 190 

Ala Ala Ala Gin Leu lie Gly Ala Ser Phe Gly Ser Lys Thr Ala lie 
195 200 205 

Thr Met Gly He He Tyr Gly He He Met Gly He Phe Thr He Pro 
210 215 220 



Leu Gly Ala He Ala His Phe Val Phe Tyr Arg Ala Val Phe Lys Gly 
225 230 235 240 
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Ala Thr Tyr Ser Pro Thr Trp Trp Ala Ser Thr Phe Pro Val Gly Thr 
245 250 255 

Leu Ser Leu Gly Ala His Phe Leu Ser Gin Ser Thr Gly Val Glu Trp 
260 265 270 

Phe Asn Tyr Phe Ser Leu Tyr Leu lie Ala Leu Met Leu Phe His Val 
275 280 285 

He Val Ser Thr He Ala Gly Thr He Ala Val Met Arg Arg He Val 
290 295 300 

Gly Lys Leu Lys Ser Gin Leu Ala 
305 310 



<210> 347 
<211> 1725 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1702) 
<223> RXS00758 

<400> 347 

ttcaagtttg gctgtgactc atgtcgcaca tagtatttca atcaccggat ccgcacgatt 60 

gcaaaatcct ggggaatatt cataacaacg gaggtcactc atg act ttg aag aag 115 

Met Thr Leu Lys Lys 

1 5 

tct etc get gta acc acg gcg get gca ctt get ttg age ctt gee get 163 

Ser Leu Ala Val Thr Thr Ala Ala Ala Leu Ala Leu Ser Leu Ala Ala 

10 15 20 

tgc teg tec gac tec teg tec gac age tec tea tec tea tea ggc age 211 
Cys Ser Ser Asp Ser Ser Ser Asp Ser Ser Ser Ser Ser Ser Gly Ser 
25 30 35 

gaa ggc ggc gac aac tac gtc etc gtc aac ggc act gag cca cag aac 259 
Glu Gly Gly Asp Asn Tyr Val Leu Val Asn Gly Thr Glu Pro Gin Asn 
40 45 50 

ccg etc gtc cca ggc aac acc aac gaa gta ggt ggc ggt cgc ate gtc 307 
Pro Leu Val Pro Gly Asn Thr Asn Glu Val Gly Gly Gly Arg He Val 
55 60 65 

gac age ate ttc tec ggc ctg gtc tac tac gac gtc gac ggc tec cct 355 
Asp Ser He Phe Ser Gly Leu Val Tyr Tyr Asp Val Asp Gly Ser Pro 
70 75 80 85 

gtc aac gat gtt gca gag tec ate gaa etc gaa ggt gac aag acc tac 403 
Val Asn Asp Val Ala Glu Ser He Glu Leu Glu Gly Asp Lys Thr Tyr 
90 95 100 

cgc ate acc ate aaa gac ggc cag acc ttc acc gat ggc acc cca gtt 451 
Arg He Thr He Lys Asp Gly Gin Thr Phe Thr Asp Gly Thr Pro Val 
105 110 115 
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acc get gag age ttt gtc aac gca tgg aac tac aac gta get aac age 
Thr Ala Glu Ser Phe Val Asn Ala Trp Asn Tyr Asn Val Ala Asn Ser 
120 125 130 



499 



acg ctg tec tec tac ttc ttt gag tec ate etc ggc tac gaa gaa ggc 547 
Thr Leu Ser Ser Tyr Phe Phe Glu Ser lie Leu Gly Tyr Glu Glu Gly 
135 140 145 

gtc gag tec atg gaa ggc etc cag gtc gtc gac gac ace ace ttc ace 595 
Val Glu Ser Met Glu Gly Leu Gin Val Val Asp Asp Thr Thr Phe Thr 
150 155 160 165 



gtc gag etc ace cag cct gag tec gac ttc cca ctg cgc ctg gga tac 
Val Glu Leu Thr Gin Pro Glu Ser Asp Phe Pro Leu Arg Leu Gly Tyr 
170 175 180 



643 



tec gca ttc ttc ccg ctt cct gaa tec gca ttt gac gac atg gac gca 691 
Ser Ala Phe Phe Pro Leu Pro Glu Ser Ala Phe Asp Asp Met Asp Ala 
185 190 195 

ttc ggt gag aac cca ate ggc aac ggt cca tac aag etc caa gag tgg 739 
Phe Gly Glu Asn Pro lie Gly Asn Gly Pro Tyr Lys Leu Gin Glu Trp 
200 205 210 

aac cac aac cag gac gec acc ate gtt cct aac gcg gac tac acc ggt 787 
Asn His Asn Gin Asp Ala Thr lie Val Pro Asn Ala Asp Tyr Thr Gly 
215 220 225 

gga cgc cag get cag aac gac ggc gtg aag ttc ate ttc tac cca acc 835 
Gly Arg Gin Ala Gin Asn Asp Gly Val Lys Phe lie Phe Tyr Pro Thr 
230 235 240 245 

ttc gac tec get tac gcg gac ctg etc tec gac aac ttg gat gtg ctg 883 
Phe Asp Ser Ala Tyr Ala Asp Leu Leu Ser Asp Asn Leu Asp Val Leu 
250 255 260 

gac get ate cca gac tec gcg ttc tec tec ttc gag gac gag etc tct 931 
Asp Ala lie Pro Asp Ser Ala Phe Ser Ser Phe Glu Asp Glu Leu Ser 
265 270 275 

ggc cgt tec ate aac cag cct tec get gtg ttc cag tec ttc acc ate 979 
Gly Arg Ser lie Asn Gin Pro Ser Ala Val Phe Gin Ser Phe Thr lie 
280 285 290 

ccg gag age ctt gag cac ttc tec ggc gaa gaa ggc gtg ctg cgt cgc 1027 
Pro Glu Ser Leu Glu His Phe Ser Gly Glu Glu Gly Val Leu Arg Arg 
295 300 305 

cag gee ate tec ttg gec gtc aac cgc gac gag ate acc caa acc ate 1075 
Gin Ala lie Ser Leu Ala Val Asn Arg Asp Glu lie Thr Gin Thr lie 
310 315 320 325 

ttc gaa ggc acc cgc acc cca gcg acg gac ttc acc tec cct gtc ate 1123 
Phe Glu Gly Thr Arg Thr Pro Ala Thr Asp Phe Thr Ser Pro Val lie 
330 335 340 

gac gga cac tct gat tec etc cag ggc gca gat gtc ttg acc tac gat 1171 
Asp Gly His Ser Asp Ser Leu Gin Gly Ala Asp Val Leu Thr Tyr Asp 
345 350 355 
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cca gag cgc get cag gaa ctg tgg gca cag gca gac gag ate age cct 1219 
Pro Glu Arg Ala Gin Glu Leu Trp Ala Gin Ala Asp Glu lie Ser Pro 
360 365 370 

tgg tec ggc gag ttc tec ate tec tac aac gca gac ggt gga cac cag 1267 
Trp Ser Gly Glu Phe Ser lie Ser Tyr Asn Ala Asp Gly Gly His Gin 
375 380 385 

gca tgg gtg gac gca acc gee aat tec ate cgc aac ace ctg ggt ate 1315 
Ala Trp Val Asp Ala Thr Ala Asn Ser lie Arg Asn Thr Leu Gly lie 
390 395 400 405 

gac gee ate ggc aac cca tac cca gac ttc aag tec ctg cgt gac gat 1363 
Asp Ala lie Gly Asn Pro Tyr Pro Asp Phe Lys Ser Leu Arg Asp Asp 
410 415 420 

gtc acc aac cgc acc ate aac ggc gca ttc cgc acc ggc tgg cag gca 1411 
Val Thr Asn Arg Thr lie Asn Gly Ala Phe Arg Thr Gly Trp Gin Ala 
425 430 435 



gac tac ccg tec ttg ggc aac ttc etc gga cct ttg tac ggc acc ggt 
Asp Tyr Pro Ser Leu Gly Asn Phe Leu Gly Pro Leu Tyr Gly Thr Gly 
440 445 450 



1459 



gca ggc tec aac gat ggt gac tac tec aac cca gat ttc gat gee aag 1507 
Ala Gly Ser Asn Asp Gly Asp Tyr Ser Asn Pro Asp Phe Asp Ala Lys 
455 460 465 

etc gee gaa gca gca aac gcg gee gat gtt gac gca tea acc ccg eta 1555 
Leu Ala Glu Ala Ala Asn Ala Ala Asp Val Asp Ala Ser Thr Pro Leu 
470 475 480 485 

tac aac gaa gca cag gaa ate ctg etc cag gat etc cca gcg ate cca 1603 
Tyr Asn Glu Ala Gin Glu lie Leu Leu Gin Asp Leu Pro Ala lie Pro 
490 495 500 

act tgg tac tec aac gca gtt ggt gga tac tec acc aac gtg gac aac 1651 
Thr Trp Tyr Ser Asn Ala Val Gly Gly Tyr Ser Thr Asn Val Asp Asn 
505 510 515 

gtg gaa ttc cag tgg aac teg caa cct gcg tac tac cag ate acc aag 1699 
Val Glu Phe Gin Trp Asn Ser Gin Pro Ala Tyr Tyr Gin He Thr Lys 
520 525 530 

aac tagtagcttc gcaccacccg etc 1725 
Asn 



<210> 348 
<211> 534 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 348 

Met Thr Leu Lys Lys Ser Leu Ala Val Thr Thr Ala Ala Ala Leu Ala 
15 10 15 



Leu Ser Leu Ala Ala Cys Ser Ser Asp Ser Ser Ser Asp Ser Ser Ser 
20 25 30 
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Ser Ser Ser Gly 
35 

Thr Glu Pro Gin 
50 

Gly Gly Arg lie 
65 

Val Asp Gly Ser 



Gly Asp Lys Thr 
100 

Asp Gly Thr Pro 
115 

Asn Val Ala Asn 
130 

Gly Tyr Glu Glu 
145 

Asp Thr Thr Phe 



Leu Arg Leu Gly 
180 

Asp Asp Met Asp 
195 

Lys Leu Gin Glu 
210 

Ala Asp Tyr Thr 
225 

lie Phe Tyr Pro 



Asn Leu Asp Val 
260 

Glu Asp Glu Leu 
275 

Gin Ser Phe Thr 
290 

Gly Val Leu Arg 
305 

He Thr Gin Thr 



Thr Ser Pro Val 
340 



Ser Glu Gly Gly 
40 

Asn Pro Leu Val 
55 

Val Asp Ser He 
70 

Pro Val Asn Asp 
85 

Tyr Arg He Thr 



Val Thr Ala Glu 
120 

Ser Thr Leu Ser 
135 

Gly Val Glu Ser 
150 

Thr Val Glu Leu 
165 

Tyr Ser Ala Phe 



Ala Phe Gly Glu 
200 

Trp Asn His Asn 
215 

Gly Gly Arg Gin 
230 

Thr Phe Asp Ser 
245 

Leu Asp Ala He 



Ser Gly Arg Ser 
280 

He Pro Glu Ser 
295 

Arg Gin Ala He 
310 

He Phe Glu Gly 
325 

He Asp Gly His 



Asp Asn Tyr Val 



Pro Gly Asn Thr 
60 

Phe Ser Gly Leu 
75 

Val Ala Glu Ser 
90 

He Lys Asp Gly 
105 

Ser Phe Val Asn 



Ser Tyr Phe Phe 
140 

Met Glu Gly Leu 
155 

Thr Gin Pro Glu 
170 

Phe Pro Leu Pro 
185 

Asn Pro He Gly 



Gin Asp Ala Thr 
220 

Ala Gin Asn Asp 
235 

Ala Tyr Ala Asp 
250 

Pro Asp Ser Ala 
265 

He Asn Gin Pro 



Leu Glu His Phe 
300 

Ser Leu Ala Val 
315 

Thr Arg Thr Pro 
330 

Ser Asp Ser Leu 
345 



Leu Val Asn Gly 
45 

Asn Glu Val Gly 



Val Tyr Tyr Asp 
80 

He Glu Leu Glu 
95 

Gin Thr Phe Thr 
110 

Ala Trp Asn Tyr 
125 

Glu Ser He Leu 



Gin Val Val Asp 
160 

Ser Asp Phe Pro 
175 

Glu Ser Ala Phe 
190 

Asn Gly Pro Tyr 
205 

He Val Pro Asn 



Gly Val Lys Phe 
240 

Leu Leu Ser Asp 
255 

Phe Ser Ser Phe 
270 

Ser Ala Val Phe 

285 

Ser Gly Glu Glu 



Asn Arg Asp Glu 
320 

Ala Thr Asp Phe 

335 

Gin Gly Ala Asp 
350 



Val Leu Thr Tyr Asp Pro Glu Arg Ala Gin Glu Leu Trp Ala Gin Ala 
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355 360 365 

Asp Glu lie Ser Pro Trp Ser Gly Glu Phe Ser lie Ser Tyr Asn Ala 
370 375 380 

Asp Gly Gly His Gin Ala Trp Val Asp Ala Thr Ala Asn Ser lie Arg 
385 390 395 400 

Asn Thr Leu Gly lie Asp Ala lie Gly Asn Pro Tyr Pro Asp Phe Lys 
405 410 415 

Ser Leu Arg Asp Asp Val Thr Asn Arg Thr lie Asn Gly Ala Phe Arg 
420 425 430 

Thr Gly Trp Gin Ala Asp Tyr Pro Ser Leu Gly Asn Phe Leu Gly Pro 
435 440 445 

Leu Tyr Gly Thr Gly Ala Gly Ser Asn Asp Gly Asp Tyr Ser Asn Pro 
450 455 460 

Asp Phe Asp Ala Lys Leu Ala Glu Ala Ala Asn Ala Ala Asp Val Asp 
465 470 475 480 

Ala Ser Thr Pro Leu Tyr Asn Glu Ala Gin Glu lie Leu Leu Gin Asp 
485 490 495 

Leu Pro Ala lie Pro Thr Trp Tyr Ser Asn Ala Val Gly Gly Tyr Ser 
500 505 510 

Thr Asn Val Asp Asn Val Glu Phe Gin Trp Asn Ser Gin Pro Ala Tyr 
515 520 525 

Tyr Gin lie Thr Lys Asn 
530 



<210> 349 
<211> 1698 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1675) 
<223> RXS01346 

<400> 349 

aaggtgtggt gagtcactgg ctagatttga tttgttggcc ataccaaatc ggcccacaca 60 

ggcacgttgc aaacagcaac gctcacccat aggagattta atg cgc aca gcc aca 115 

Met Arg Thr Ala Thr 
1 5 

aaa gtc ate gca aca gtg atg gcc tea acc ctg get ate ggg ctg gca 163 
Lys Val lie Ala Thr Val Met Ala Ser Thr Leu Ala lie Gly Leu Ala 
10 15 20 



tct tgt tec age tct agt ggc acc cca gac gtg aat tac gta tec gtc 
Ser Cys Ser Ser Ser Ser Gly Thr Pro Asp Val Asn Tyr Val Ser Val 
25 30 35 



211 
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307 



355 



403 



451 



aac ggc acc gaa cct cag cgc gga etc ate ccg ggc gac acc aat gaa 259 
Asn Gly Thr Glu Pro Gin Arg Gly Leu lie Pro Gly Asp Thr Asn Glu 
40 45 50 

aac ggc ggt ggg cga gtg gtg gac atg ctg tac tct ggg etc gtc tac 
Asn Gly Gly Gly Arg Val Val Asp Met Leu Tyr Ser Gly Leu Val Tyr 
55 60 65 

ttt gat gaa get ggc gtt get caa aat gac ctg gcg gca tea att gac 
Phe Asp Glu Ala Gly Val Ala Gin Asn Asp Leu Ala Ala Ser He Asp 
70 75 80 85 

cag gaa aca gac acc acc tac aaa ate act ttg cgt gat ggc ate aaa 
Gin Glu Thr Asp Thr Thr Tyr Lys He Thr Leu Arg Asp Gly He Lys 
90 95 100 

ttc agt gac gga teg gat att act gec act gat ttt gtg gat acc tgg 
Phe Ser Asp Gly Ser Asp He Thr Ala Thr Asp Phe Val Asp Thr Trp 
105 110 115 

aat ttt gta gtg gaa aat gga ctg etc aac act tct ttc ttc tea ccg 499 
Asn Phe Val Val Glu Asn Gly Leu Leu Asn Thr Ser Phe Phe Ser Pro 
120 125 130 

att aaa ggg tat gag gag ggc gtg gaa acg etc gag ggt ttg aat gtg 547 
He Lys Gly Tyr Glu Glu Gly Val Glu Thr Leu Glu Gly Leu Asn Val 
135 140 145 

gtg gat gat cgc aca ttt acc ate gag ctt gee caa ccg gat tct gag 595 
Val Asp Asp Arg Thr Phe Thr He Glu Leu Ala Gin Pro Asp Ser Glu 
150 155 160 165 

ttc acc caa cgc att ggc tac tac ggt ttt gca ccg atg cca get teg 643 
Phe Thr Gin Arg He Gly Tyr Tyr Gly Phe Ala Pro Met Pro Ala Ser 
170 175 180 

get cgc gat gat att gac gee ttt ggt gaa aac ccc gtg tec tct ggc 691 
Ala Arg Asp Asp He Asp Ala Phe Gly Glu Asn Pro Val Ser Ser Gly 
185 190 195 

cct tac aaa eta gag cag tgg gat cac aac gca gaa ctg aaa gtg gtg 739 
Pro Tyr Lys Leu Glu Gin Trp Asp His Asn Ala Glu Leu Lys Val Val 
200 205 210 

gee aat gaa cac tac gat ggc ccg cgc gca gee aac aac gat ggc ttg 787 
Ala Asn Glu His Tyr Asp Gly Pro Arg Ala Ala Asn Asn Asp Gly Leu 
215 220 225 

aag tac gtg ttc tac gee caa aat gat gca get tat tea gat ctg ttg 835 
Lys Tyr Val Phe Tyr Ala Gin Asn Asp Ala Ala Tyr Ser Asp Leu Leu 
230 235 240 245 

get gga aac eta gat gtg ctg gat etc att cca cca teg gcg tac acc 883 
Ala Gly Asn Leu Asp Val Leu Asp Leu He Pro Pro Ser Ala Tyr Thr 
250 255 260 

acc tat gaa gag gaa ctg teg ggt cga tec att aat caa cct gcg gec 931 
Thr Tyr Glu Glu Glu Leu Ser Gly Arg Ser He Asn Gin Pro Ala Ala 
265 270 275 



tec tat ctg gaa etc tec att cgc atg gaa tec ccc aac ttt gaa ggg 



979 
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Ser Tyr Leu Glu Leu Ser lie Arg Met Glu Ser Pro Asn Phe Glu Gly 
280 285 290 

caa cag gga cag ttg cgt cga caa gca att tct atg gcg att aac cgt 
Gin Gin Gly Gin Leu Arg Arg Gin Ala lie Ser Met Ala lie Asn Arg 
295 300 305 

gaa gaa ate get gag cag ate ttc gec ggc acc tac acg cct gcg etc 
Glu Glu lie Ala Glu Gin lie Phe Ala Gly Thr Tyr Thr Pro Ala Leu 
310 315 320 325 



gac get gag gag ate gca cct ttt gag ggc gaa ttg cag ate agt tac 
Asp Ala Glu Glu lie Ala Pro Phe Glu Gly Glu Leu Gin He Ser Tyr 
360 365 370 



cgc gat ctt ccc gca ate cca ctg tgg tac ccg aat gtg gtt ggc ggc 
Arg Asp Leu Pro Ala He Pro Leu Trp Tyr Pro Asn Val Val Gly Gly 
490 495 500 



1027 



1075 



gac ttc acc gcg ccc gtg etc gac ggc tgg cgc gat gat ttg aac ggc 1123 
Asp Phe Thr Ala Pro Val Leu Asp Gly Trp Arg Asp Asp Leu Asn Gly 
330 335 340 

aat gac gtg ctg act ttc cag cct gac aag gec cgt gag ctg tgg gaa 1171 
Asn Asp Val Leu Thr Phe Gin Pro Asp Lys Ala Arg Glu Leu Trp Glu 
345 350 355 



1219 



aac gcg gat gtt ccc aac egg gaa tgg gtg gat gcg gta gca aac age 1267 
Asn Ala Asp Val Pro Asn Arg Glu Trp Val Asp Ala Val Ala Asn Ser 
375 380 385 

ate age aac gaa tta gac gtc aac gec act ggc aat cct ttc ccc gat 1315 
He Ser Asn Glu Leu Asp Val Asn Ala Thr Gly Asn Pro Phe Pro Asp 
390 395 400 405 

ttt aaa tec ttc cgc gac aca tac cgc acc acc gga ttg gat ggc gec 
Phe Lys Ser Phe Arg Asp Thr Tyr Arg Thr Thr Gly Leu Asp Gly Ala 
410 415 420 

tac cgc acc gcg tgg ttt gcg gac tac cca age ate ggc aac ttc ctt 
Tyr Arg Thr Ala Trp Phe Ala Asp Tyr Pro Ser He Gly Asn Phe Leu 
425 430 435 

gga cct aac tac acc teg ggc gtg gee tec aac gat gee aag tac gaa 
Gly Pro Asn Tyr Thr Ser Gly Val Ala Ser Asn Asp Ala Lys Tyr Glu 
440 445 450 

aac cca gaa ttt gat caa ttg att gee gac gec gca gca gec tec acc 
Asn Pro Glu Phe Asp Gin Leu He Ala Asp Ala Ala Ala Ala Ser Thr 
455 460 465 

aag gag gaa acc ttc cag gca tat gcg cag gee cag gaa atg ttg ttg 1555 
Lys Glu Glu Thr Phe Gin Ala Tyr Ala Gin Ala Gin Glu Met Leu Leu 
470 475 480 485 



1363 



1411 



1459 



1507 



1603 



tac tea gaa tec gtg gac aac gtc tec gta aac tgg aag gee ata cct 1651 
Tyr Ser Glu Ser Val Asp Asn Val Ser Val Asn Trp Lys Ala He Pro 
505 510 515 



gtt tat tgg gca att aca aag caa taaactcatt aacctaaatc egg 
Val Tyr Trp Ala He Thr Lys Gin 



1698 
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520 525 



<210> 350 
<211> 525 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Met Arg Thr Ala Thr Lys Val lie Ala Thr Val Met Ala Ser Thr Leu 
15 10 15 

Ala lie Gly Leu Ala Ser Cys Ser Ser Ser Ser Gly Thr Pro Asp Val 
20 25 30 

Asn Tyr Val Ser Val Asn Gly Thr Glu Pro Gin Arg Gly Leu lie Pro 
35 40 45 

Gly Asp Thr Asn Glu Asn Gly Gly Gly Arg Val Val Asp Met Leu Tyr 
50 55 60 

Ser Gly Leu Val Tyr Phe Asp Glu Ala Gly Val Ala Gin Asn Asp Leu 
65 70 75 80 

Ala Ala Ser He Asp Gin Glu Thr Asp Thr Thr Tyr Lys He Thr Leu 
85 90 95 

Arg Asp Gly He Lys Phe Ser Asp Gly Ser Asp He Thr Ala Thr Asp 
100 105 110 

Phe Val Asp Thr Trp Asn Phe Val Val Glu Asn Gly Leu Leu Asn Thr 
115 120 125 

Ser Phe Phe Ser Pro He Lys Gly Tyr Glu Glu Gly Val Glu Thr Leu 
130 135 140 

Glu Gly Leu Asn Val Val Asp Asp Arg Thr Phe Thr He Glu Leu Ala 
145 150 155 160 

Gin Pro Asp Ser Glu Phe Thr Gin Arg He Gly Tyr Tyr Gly Phe Ala 
165 170 175 

Pro Met Pro Ala Ser Ala Arg Asp Asp He Asp Ala Phe Gly Glu Asn 
180 185 190 

Pro Val Ser Ser Gly Pro Tyr Lys Leu Glu Gin Trp Asp His Asn Ala 
195 200 205 

Glu Leu Lys Val Val Ala Asn Glu His Tyr Asp Gly Pro Arg Ala Ala 
210 215 220 

Asn Asn Asp Gly Leu Lys Tyr Val Phe Tyr Ala Gin Asn Asp Ala Ala 
225 230 235 240 

Tyr Ser Asp Leu Leu Ala Gly Asn Leu Asp Val Leu Asp Leu He Pro 
245 250 255 

Pro Ser Ala Tyr Thr Thr Tyr Glu Glu Glu Leu Ser Gly Arg Ser He 
260 265 270 



Asn Gin Pro Ala Ala Ser Tyr Leu Glu Leu Ser He Arg Met Glu Ser 
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275 



280 



285 



Pro Asn Phe Glu Gly Gin Gin Gly Gin Leu Arg Arg Gin Ala lie Ser 
290 295 300 

Met Ala He Asn Arg Glu Glu He Ala Glu Gin He Phe Ala Gly Thr 
305 310 315 320 

Tyr Thr Pro Ala Leu Asp Phe Thr Ala Pro Val Leu Asp Gly Trp Arg 
325 330 335 

Asp Asp Leu Asn Gly Asn Asp Val Leu Thr Phe Gin Pro Asp Lys Ala 
340 345 350 

Arg Glu Leu Trp Glu Asp Ala Glu Glu He Ala Pro Phe Glu Gly Glu 
355 360 365 

Leu Gin He Ser Tyr Asn Ala Asp Val Pro Asn Arg Glu Trp Val Asp 
370 375 380 

Ala Val Ala Asn Ser He Ser Asn Glu Leu Asp Val Asn Ala Thr Gly 
385 390 395 400 

Asn Pro Phe Pro Asp Phe Lys Ser Phe Arg Asp Thr Tyr Arg Thr Thr 
405 410 415 

Gly Leu Asp Gly Ala Tyr Arg Thr Ala Trp Phe Ala Asp Tyr Pro Ser 
420 425 430 

He Gly Asn Phe Leu Gly Pro Asn Tyr Thr Ser Gly Val Ala Ser Asn 
435 440 445 

Asp Ala Lys Tyr Glu Asn Pro Glu Phe Asp Gin Leu He Ala Asp Ala 
450 455 460 

Ala Ala Ala Ser Thr Lys Glu Glu Thr Phe Gin Ala Tyr Ala Gin Ala 
465 470 475 480 

Gin Glu Met Leu Leu Arg Asp Leu Pro Ala He Pro Leu Trp Tyr Pro 
485 490 495 

Asn Val Val Gly Gly Tyr Ser Glu Ser Val Asp Asn Val Ser Val Asn 
500 505 510 



Trp Lys Ala He Pro Val Tyr Trp Ala He Thr Lys Gin 
515 520 525 



<210> 351 
<211> 321 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (26) . . (298) 

<223> RXS00912 

<400> 351 

ccacaccttt gaaaggagct aagcgatg gac aac acc etc tac aca gca ggc 

Met Asp Asn Thr Leu Tyr Thr Ala Gly 
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ctc aca ate gca get gec ttt ttc atg ctg teg ttc- ate ttc acc ate 100 
Leu Thr lie Ala Ala Ala Phe Phe Met Leu Ser Phe lie Phe Thr lie 
10 15 20 25 

tac egc ate ate gtc ggg ccc aac tec ate gat cgc eta etc ggc ctg 148 
Tyr Arg lie lie Val Gly Pro Asn Ser lie Asp Arg Leu Leu Gly Leu 
30 35 40 

gac gga acc gtc tec atg att caa tgc tec atg gee acc tac ate tgc 196 
Asp Gly Thr Val Ser Met lie Gin Cys Ser Met Ala Thr Tyr lie Cys 
45 50 55 

tgg aca etc gac acc acc gtc acc aac ttc atg atg gtc ate gca etc 244 
Trp Thr Leu Asp Thr Thr Val Thr Asn Phe Met Met Val lie Ala Leu 
60 65 70 

tta gga ttc ate age tct gta tec gta gee cgc ttc cgc aag agg gat 292 
Leu Gly Phe lie Ser Ser Val Ser Val Ala Arg Phe Arg Lys Arg Asp 
75 80 85 

ggt gec taaatgaccc tgcaactatt cac 321 
Gly Ala 
90 



<210> 352 
<211> 91 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 352 

Met Asp Asn Thr Leu Tyr Thr Ala Gly Leu Thr lie Ala Ala Ala Phe 
15 10 15 

Phe Met Leu Ser Phe lie Phe Thr lie Tyr Arg lie lie Val Gly Pro 
20 25 30 

Asn Ser lie Asp Arg Leu Leu Gly Leu Asp Gly Thr Val Ser Met lie 
35 40 45 

Gin Cys Ser Met Ala Thr Tyr lie Cys Trp Thr Leu Asp Thr Thr Val 
50 55 60 

Thr Asn Phe Met Met Val lie Ala Leu Leu Gly Phe lie Ser Ser Val 
65 70 75 80 

Ser Val Ala Arg Phe Arg Lys Arg Asp Gly Ala 
85 90 



<210> 353 
<211> 2472 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2449) 
<223> RXS00453 
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<400> 353 

tagtggggcg tgaaaaaata gctcatttaa gaggagaagc aaccccgtgg cgaaattgct 

attcaggttg gggcgatggt cctataatcg caagtggatt gtg att teg gca tgg 

Val lie Ser Ala Trp 
1 5 



eta ctt att ttg gec att gtt ggt ggt ctg gec ctg acg atg cag aag 
Leu Leu He Leu Ala He Val Gly Gly Leu Ala Leu Thr Met Gin Lys 
10 15 20 



163 



ggg ttc agt aac tct ttc act att gaa gac acc cct teg att gat gec 211 

Gly Phe Ser Asn Ser Phe Thr He Glu Asp Thr Pro Ser He Asp Ala 

25 30 35 

act gtt tct ctg gtt gaa aat ttc cct gat cag acg aac ccg gtg acg 259 

Thr Val Ser Leu Val Glu Asn Phe Pro Asp Gin Thr Asn Pro Val Thr 

40 45 50 

gec gec gga gtt aac gtg gtt ttc caa tec ccg gaa gga acc acg ctt 307 

Ala Ala Gly Val Asn Val Val Phe Gin Ser Pro Glu Gly Thr Thr Leu 

55 60 65 

gat gat cct cag atg atg act gcg atg gat gca gtc gtt gat tac att 355 

Asp Asp Pro Gin Met Met Thr Ala Met Asp Ala Val Val Asp Tyr He 

70 75 80 85 



age atg ggg ctt cct gag gaa acc get gca aag gat get gec aat ctg 
Ser Met Gly Leu Pro Glu Glu Thr Ala Ala Lys Asp Ala Ala Asn Leu 
120 125 130 

gcg gtg ttg age gaa gac aaa acc att ggc tac acc tct ttc aac att 
Ala Val Leu Ser Glu Asp Lys Thr He Gly Tyr Thr Ser Phe Asn He 
135 140 145 

gat gtt gag gec gca gaa tat gtg gag caa aaa cac cgc gat gtg ate 
Asp Val Glu Ala Ala Glu Tyr Val Glu Gin Lys His Arg Asp Val He 
150 155 160 165 

aac gaa gcg atg caa ate ggt gaa gat tta ggt gtc egg gtg gaa gec 
Asn Glu Ala Met Gin He Gly Glu Asp Leu Gly Val Arg Val Glu Ala 
170 175 180 

ggt gga cct get ttc ggt gat cca att cag att gaa acc acc agt gag 
Gly Gly Pro Ala Phe Gly Asp Pro He Gin He Glu Thr Thr Ser Glu 
185 190 195 

ate ate ggt att ggc ate gcg ttc ate gtg ttg att ttc acc ttt ggt 
He He Gly He Gly He Ala Phe He Val Leu He Phe Thr Phe Gly 
200 205 210 



gag gac aat ttg cct gat ttt ggt ggg gga gag cgc ttc ggc aat cct 403 

Glu Asp Asn Leu Pro Asp Phe Gly Gly Gly Glu Arg Phe Gly Asn Pro 

90 95 100 

gtt gag gtg tct cct gcg ttg gaa gag atg gtc ate gag cag atg acc 451 

Val Glu Val Ser Pro Ala Leu Glu Glu Met Val He Glu Gin Met Thr 

105 HO 115 



499 



547 



595 



643 



691 



739 



tct ttg att get gca ggc ttg cct ttg att acc gcg gtg ate ggc gtg 



787 
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Ser Leu lie Ala Ala Gly Leu Pro Leu lie Thr Ala Val lie Gly Val 
215 220 225 

ggc att ggt gcg ctg gca att gtg ctg gcc acg gcg ttt act gat etc 
Gly lie Gly Ala Leu Ala lie Val Leu Ala Thr Ala Phe Thr Asp Leu 
230 235 240 245 

aac aat gtg act cca gtg etc gca gtg atg att ggc ctg gcc gtg ggc 
Asn Asn Val Thr Pro Val Leu Ala Val Met lie Gly Leu Ala Val Gly 
250 255 260 

att gac tac gcg ctg ttt att ttg tct agg tac cgt gcg gag tat aag 
lie Asp Tyr Ala Leu Phe lie Leu Ser Arg Tyr Arg Ala Glu Tyr Lys 
265 270 275 



835 



931 



cgc atg cca cgt gcc gat get gcc gga atg gcg gtg ggc aca get ggt 97 9 
Arg Met Pro Arg Ala Asp Ala Ala Gly Met Ala Val Gly Thr Ala Gly 
280 285 290 

agt gcg gtg gtg ttt get ggc gcg acg gtg att ate gcg ctg gta gcc 1027 
Ser Ala Val Val Phe Ala Gly Ala Thr Val lie He Ala Leu Val Ala 
295 300 305 

etc ate att gcg gat ate gga ttc etc acg gcc atg ggt att tct gcg 1075 
Leu He He Ala Asp He Gly Phe Leu Thr Ala Met Gly He Ser Ala 
310 315 320 325 

gcg ttt acg gtg ttc gtg get gtg etc att gcg ttg acg ttt ate ccg 1123 
Ala Phe Thr Val Phe Val Ala Val Leu He Ala Leu Thr Phe He Pro 
330 335 340 

gcg ctg ttg ggt gtg ttt ggt ggt cat gcg ttc aag ggc aag ate cct 1171 
Ala Leu Leu Gly Val Phe Gly Gly His Ala Phe Lys Gly Lys He Pro 
345 350 355 

gga att ggt gga aac cca acg cca aag cag acg tgg gag caa gcg ctt 1219 
Gly He Gly Gly Asn Pro Thr Pro Lys Gin Thr Trp Glu Gin Ala Leu 
360 365 370 

aat cgt cgt tec aag ggt cgc tea tgg gtc aag ctt gta cag aaa gca 1267 
Asn Arg Arg Ser Lys Gly Arg Ser Trp Val Lys Leu Val Gin Lys Ala 
375 380 385 

ccg ggt ctt gtg gtg gca gtg gtg gtc ttg ggt ctt ggt gcc ttg ace 1315 
Pro Gly Leu Val Val Ala Val Val Val Leu Gly Leu Gly Ala Leu Thr 
390 395 400 405 

att cct gca atg aac ctg cag ttg tea ctg cct tct gac tec ace tec 1363 
He Pro Ala Met Asn Leu Gin Leu Ser Leu Pro Ser Asp Ser Thr Ser 
410 415 420 

aat att gat acc act cag cgt cag teg get gat ttg atg gca gag ggc 1411 
Asn He Asp Thr Thr Gin Arg Gin Ser Ala Asp Leu Met Ala Glu Gly 
425 430 435 

ttt ggc gcg ggc gtt aat gcg ccg ttc ttg gtc ate gtc gat acg cat 1459 
Phe Gly Ala Gly Val Asn Ala Pro Phe Leu Val He Val Asp Thr His 
440 445 450 



gag gtc aat get gat tec acc gca ttg cag cca ctg att gag gca cag 
Glu Val Asn Ala Asp Ser Thr Ala Leu Gin Pro Leu He Glu Ala Gin 



1507 
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455 460 465 

gag cct gaa gag ggc gag ttc gat egg gag cag gcg get cgt ttt get 1555 

Glu Pro Glu Glu Gly Glu Phe Asp Arg Glu Gin Ala Ala Arg Phe Ala 
470 475 480 485 



acc tat atg tat gtc acc cag acc tac aat tec aac ate gat gtg aag 
Thr Tyr Met Tyr Val Thr Gin Thr Tyr Asn Ser Asn lie Asp Val Lys 
490 495 500 



1603 



aat gcg cag ate ate age gtc aat gat gat ttc act gcg gcg cag att 1651 
Asn Ala Gin lie He Ser Val Asn Asp Asp Phe Thr Ala Ala Gin He 
505 510 515 

etc gtg act cca tac acc gga cct gcg gat aaa gag acc cct gag ttg 1699 
Leu Val Thr Pro Tyr Thr Gly Pro Ala Asp Lys Glu Thr Pro Glu Leu 
520 525 530 

atg cac gtg ctg cgt gcg cag gaa get cag att gag gat gtt acg gga 1747 
Met His Val Leu Arg Ala Gin Glu Ala Gin He Glu Asp Val Thr Gly 
535 540 545 

act gaa ctg ggt acc act ggg ttt acg gcg gtt cag ttg gac att act 1795 
Thr Glu Leu Gly Thr Thr Gly Phe Thr Ala Val Gin Leu Asp He Thr 
550 555 560 565 

gag cag ctg gaa gac gca atg ccg gtt tac etc get gtg gtt gtt ggt 1843 
Glu Gin Leu Glu Asp Ala Met Pro Val Tyr Leu Ala Val Val Val Gly 
570 575 580 

ttg get att ttc etc etc att ctg gtg ttc cgt tec ctg ctt gtt ccg 
Leu Ala He Phe Leu Leu He Leu Val Phe Arg Ser Leu Leu Val Pro 
585 590 595 

ctg gtt get ggc ctt ggc ttc ttg ttg tct gtg ggt gcg gee ttc ggt 1939 
Leu Val Ala Gly Leu Gly Phe Leu Leu Ser Val Gly Ala Ala Phe Gly 
600 605 610 



1891 



gcg acg gtg ttg gtc tgg cag gag ggc ttc ggt ggc ttt gtg aac acc 1987 
Ala Thr Val Leu Val Trp Gin Glu Gly Phe Gly Gly Phe Val Asn Thr 
615 620 625 

cct ggt ccg ctg att tec ttc atg ccg ate ttc etc ate ggc gtg acc 2035 
Pro Gly Pro Leu He Ser Phe Met Pro He Phe Leu He Gly Val Thr 
630 635 640 645 

ttc ggt ttg gee atg gac tat cag gtg ttc ctt gtg act cgc atg cgc 
Phe Gly Leu Ala Met Asp Tyr Gin Val Phe Leu Val Thr Arg Met Arg 
650 655 660 

gag cac tac acc cac cac aat ggc aag gga cag cct ggt tec aag tac 
Glu His Tyr Thr His His Asn Gly Lys Gly Gin Pro Gly Ser Lys Tyr 
665 670 675 

acc ccg gtt gag cag tea gtg att gaa ggc ttc acg cag ggc tec cgc 2179 
Thr Pro Val Glu Gin Ser Val He Glu Gly Phe Thr Gin Gly Ser Arg 
680 685 690 

gtg gtt aca gca gcg gca ctg ate atg att gec gtg ttc gtg gcg ttt 2227 
Val Val Thr Ala Ala Ala Leu He Met He Ala Val Phe Val Ala Phe 
695 700 705 



2083 



2131 
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att gat cag ccg ttg cca ttt att aag ate ttc ggt ttc gcg ttg ggt 2275 
lie Asp Gin Pro Leu Pro Phe lie Lys lie Phe Gly Phe Ala Leu Gly 
710 715 720 725 

gcg ggc gtg ttt ttc gat get ttc ttc att cgc atg ggt ctg gtc ccc 2323 
Ala Gly Val Phe Phe Asp Ala Phe Phe lie Arg Met Gly Leu Val Pro 
730 735 740 

gcg teg atg ttc ctg atg ggc aag gec acg tgg tgg atg cct aag tgg 2371 
Ala Ser Met Phe Leu Met Gly Lys Ala Thr Trp Trp Met Pro Lys Trp 
745 750 755 



ctg gat cga att ctg cca agt ttg gac att gaa ggc acc gca ctg gag 
Leu Asp Arg He Leu Pro Ser Leu Asp He Glu Gly Thr Ala Leu Glu 
760 765 770 

aag gaa tgg gag gag aag cag get gca cgt tagacttggc acctatgtca 
Lys Glu Trp Glu Glu Lys Gin Ala Ala Arg 
775 780 

gat 



2419 



2469 



2472 



<210> 354 
<211> 783 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 354 
Val He Ser Ala 
1 

Leu Thr Met Gin 
20 

Pro Ser He Asp 
35 

Thr Asn Pro Val 
50 

Glu Gly Thr Thr 
65 

Val Val Asp Tyr 



Arg Phe Gly Asn 
100 

He Glu Gin Met 
115 

Asp Ala Ala Asn 

130 

Thr Ser Phe Asn 
145 

His Arg Asp Val 



Trp Leu Leu He 
5 

Lys Gly Phe Ser 



Ala Thr Val Ser 

40 

Thr Ala Ala Gly 
55 

Leu Asp Asp Pro 
70 

He Glu Asp Asn 
85 

Pro Val Glu Val 



Thr Ser Met Gly 
120 

Leu Ala Val Leu 
135 

He Asp Val Glu 
150 

He Asn Glu Ala 



Leu Ala He Val 
10 

Asn Ser Phe Thr 
25 

Leu Val Glu Asn 



Val Asn Val Val 
60 

Gin Met Met Thr 
75 

Leu Pro Asp Phe 
90 

Ser Pro Ala Leu 
105 

Leu Pro Glu Glu 



Ser Glu Asp Lys 
140 

Ala Ala Glu Tyr 
155 

Met Gin He Gly 



Gly Gly Leu Ala 
15 

He Glu Asp Thr 
30 

Phe Pro Asp Gin 
45 

Phe Gin Ser Pro 



Ala Met Asp Ala 
80 

Gly Gly Gly Glu 
95 

Glu Glu Met Val 
110 

Thr Ala Ala Lys 
125 

Thr He Gly Tyr 



Val Glu Gin Lys 
160 

Glu Asp Leu Gly 
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165 170 175 

Val Arg Val Glu Ala Gly Gly Pro Ala Phe Gly Asp Pro lie Gin lie 
180 185 190 

Glu Thr Thr Ser Glu He He Gly He Gly He Ala Phe He Val Leu 
195 200 205 

He Phe Thr Phe Gly Ser Leu He Ala Ala Gly Leu Pro Leu He Thr 
210 215 220 

Ala Val He Gly Val Gly He Gly Ala Leu Ala He Val Leu Ala Thr 
225 230 235 240 

Ala Phe Thr Asp Leu Asn Asn Val Thr Pro Val Leu Ala Val Met He 
245 250 255 

Gly Leu Ala Val Gly He Asp Tyr Ala Leu Phe He Leu Ser Arg Tyr 
260 265 270 

Arg Ala Glu Tyr Lys Arg Met Pro Arg Ala Asp Ala Ala Gly Met Ala 
275 280 285 

Val Gly Thr Ala Gly Ser Ala Val Val Phe Ala Gly Ala Thr Val He 
290 295 300 

He Ala Leu Val Ala Leu He He Ala Asp He Gly Phe Leu Thr Ala 
305 310 315 320 

Met Gly He Ser Ala Ala Phe Thr Val Phe Val Ala Val Leu He Ala 
325 330 335 

Leu Thr Phe He Pro Ala Leu Leu Gly Val Phe Gly Gly His Ala Phe 
340 345 350 

Lys Gly Lys He Pro Gly He Gly Gly Asn Pro Thr Pro Lys Gin Thr 
355 360 365 

Trp Glu Gin Ala Leu Asn Arg Arg Ser Lys Gly Arg Ser Trp Val Lys 
370 375 380 

Leu Val Gin Lys Ala Pro Gly Leu Val Val Ala Val Val Val Leu Gly 
385 390 395 400 

Leu Gly Ala Leu Thr He Pro Ala Met Asn Leu Gin Leu Ser Leu Pro 
405 410 415 

Ser Asp Ser Thr Ser Asn He Asp Thr Thr Gin Arg Gin Ser Ala Asp 
420 425 430 

Leu Met Ala Glu Gly Phe Gly Ala Gly Val Asn Ala Pro Phe Leu Val 
435 440 445 

He Val Asp Thr His Glu Val Asn Ala Asp Ser Thr Ala Leu Gin Pro 
450 455 460 

Leu He Glu Ala Gin Glu Pro Glu Glu Gly Glu Phe Asp Arg Glu Gin 
465 470 475 480 



Ala Ala Arg Phe Ala Thr Tyr Met Tyr Val Thr Gin Thr Tyr Asn Ser 
485 490 495 
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Asn He Asp Val Lys Asn Ala Gin He He Ser Val Asn Asp Asp Phe 
500 505 510 

Thr Ala Ala Gin He Leu Val Thr Pro Tyr Thr Gly Pro Ala Asp Lys 
515 520 525 

Glu Thr Pro Glu Leu Met His Val Leu Arg Ala Gin Glu Ala Gin He 
530 535 540 

Glu Asp Val Thr Gly Thr Glu Leu Gly Thr Thr Gly Phe Thr Ala Val 
545 550 555 560 

Gin Leu Asp He Thr Glu Gin Leu Glu Asp Ala Met Pro Val Tyr Leu 
565 570 575 

Ala Val Val Val Gly Leu Ala He Phe Leu Leu He Leu Val Phe Arg 
580 585 590 

Ser Leu Leu Val Pro Leu Val Ala Gly Leu Gly Phe Leu Leu Ser Val 
595 600 605 

Gly Ala Ala Phe Gly Ala Thr Val Leu Val Trp Gin Glu Gly Phe Gly 
610 615 620 

Gly Phe Val Asn Thr Pro Gly Pro Leu He Ser Phe Met Pro He Phe 
625 630 635 640 

Leu He Gly Val Thr Phe Gly Leu Ala Met Asp Tyr Gin Val Phe Leu 
645 650 655 

Val Thr Arg Met Arg Glu His Tyr Thr His His Asn Gly Lys Gly Gin 
660 665 670 

Pro Gly Ser Lys Tyr Thr Pro Val Glu Gin Ser Val He Glu Gly Phe 
675 680 685 

Thr Gin Gly Ser Arg Val Val Thr Ala Ala Ala Leu He Met He Ala 
690 695 700 

Val Phe Val Ala Phe He Asp Gin Pro Leu Pro Phe He Lys He Phe 
705 710 715 720 

Gly Phe Ala Leu Gly Ala Gly Val Phe Phe Asp Ala Phe Phe He Arg 
725 730 735 

Met Gly Leu Val Pro Ala Ser Met Phe Leu Met Gly Lys Ala Thr Trp 
740 745 750 

Trp Met Pro Lys Trp Leu Asp Arg He Leu Pro Ser Leu Asp He Glu 
755 760 765 

Gly Thr Ala Leu Glu Lys Glu Trp Glu Glu Lys Gin Ala Ala Arg 
770 775 780 



<210> 355 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXS00932 

<400> 355 

cccaattaat ttatgcactt cggtgaggtt actcacaaag agtagcgtgc aaagcccagc 60 

aataaggtga tgtttcaacg attaggttac ggtaggggcc atg acg cca cag aaa 115 

Met Thr Pro Gin Lys 
1 5 



ctt cac cgt ttt gca gcc ctt tta gaa atg ggt acc tgg acc ctg ctg 
Leu His Arg Phe Ala Ala Leu Leu Glu Met Gly Thr Trp Thr Leu Leu 
10 15 20 



gca ttg tgg gca gac aag aag ggc etc gtt gcc ggc gga tgg cgc ttt 

Ala Leu Trp Ala Asp Lys Lys Gly Leu Val Ala Gly Gly Trp Arg Phe 

90 95 100 

tea gat ccg tec gaa aag cca cac act ttc ttt gac aag ate ttg get 

Ser Asp Pro Ser Glu Lys Pro His Thr Phe Phe Asp Lys lie Leu Ala 

105 HO 115 

caa ttg gtc agg cac cca ate cga tec att tta att ctg ctg gtg att 

Gin Leu Val Arg His Pro He Arg Ser He Leu He Leu Leu Val He 

120 125 130 

ate gcc gtc gtc ttc tct ate ttg ctg gcg atg gga cca cct tat gat 

He Ala Val Val Phe Ser He Leu Leu Ala Met Gly Pro Pro Tyr Asp 

135 140 145 

cca gat gcc ate gca aac act gtg gat taaacaacag cctccttcac 

Pro Asp Ala He Ala Asn Thr Val Asp 
150 155 

atg 



163 



ate ate ggc atg ate tta aaa tac agt gga gtg aca gac gcc gta acc 211 
He He Gly Met He Leu Lys Tyr Ser Gly Val Thr Asp Ala Val Thr 
25 30 35 

cct att gcc ggc ggt ate cac ggc ttt ggc ttc etc tgt ttt gca gcc 259 
Pro He Ala Gly Gly He His Gly Phe Gly Phe Leu Cys Phe Ala Ala 
40 45 50 

ate acc ate acc gtg tgg ate aat aat aag tgg aca ttc ccg cag ggt 307 
He Thr He Thr Val Trp He Asn Asn Lys Trp Thr Phe Pro Gin Gly 
55 60 65 

ate gca ggt ttg ate gtc tct gtt ate ccg tgg get gca ttg cca ttt 355 
He Ala Gly Leu He Val Ser Val He Pro Trp Ala Ala Leu Pro Phe 
70 75 80 85 



403 



451 



499 



547 



594 



597 



<210> 356 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 356 
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Met Thr Pro Gin Lys Leu His Arg Phe Ala Ala Leu Leu Glu Met Gly 
15 10 15 

Thr Trp Thr Leu Leu lie lie Gly Met lie Leu Lys Tyr Ser Gly Val 
20 25 30 

Thr Asp Ala Val Thr Pro lie Ala Gly Gly lie His Gly Phe Gly Phe 
35 40 45 

Leu Cys Phe Ala Ala lie Thr lie Thr Val Trp lie Asn Asn Lys Trp 
50 55 60 

Thr Phe Pro Gin Gly lie Ala Gly Leu lie Val Ser Val lie Pro Trp 
65 70 75 80 

Ala Ala Leu Pro Phe Ala Leu Trp Ala Asp Lys Lys Gly Leu Val Ala 
85 90 95 

Gly Gly Trp Arg Phe Ser Asp Pro Ser Glu Lys Pro His Thr Phe Phe 
100 105 110 

Asp Lys lie Leu Ala Gin Leu Val Arg His Pro lie Arg Ser lie Leu 
115 120 125 

lie Leu Leu Val lie lie Ala Val Val Phe Ser lie Leu Leu Ala Met 
130 135 140 

Gly Pro Pro Tyr Asp Pro Asp Ala lie Ala Asn Thr Val Asp 
145 150 155 



<210> 357 
<211> 2313 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2290) 
<223> RXS00479 

<400> 357 

tagatcccaa ggctcaaaat ttattactta aacaagttga gcaactagcc agccgcaaat 60 

cttagaacta acctttacgc ctttaacgga agtgaatttg atg tct act age ate 115 

Met Ser Thr Ser lie 
1 5 

aca aca gag aac aag aag aaa tct ggt cct cct cgc ttg atg aga ate 163 
Thr Thr Glu Asn Lys Lys Lys Ser Gly Pro Pro Arg Leu Met Arg lie 
10 15 20 

ttt ctg ccc gec ttg eta att tta gtt tgg ctt gta gga get gga gtc 211 
Phe Leu Pro Ala Leu Leu lie Leu Val Trp Leu Val Gly Ala Gly Val 
25 30 35 

99^ ggt cct tat ttt ggc aag gtt agt gag gtc tec tec aac age cag 259 
Gly Gly Pro Tyr Phe Gly Lys Val Ser Glu Val Ser Ser Asn Ser Gin 
40 45 50 



ace aca tat ctg cca gaa tct gec gat gee act caa gta cag gaa cag 



307 
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ctg gtc att ggc gcc gcc acc gac tac tea ttg eta tac gtt get cgt 
Leu Val He Gly Ala Ala Thr Asp Tyr Ser Leu Leu Tyr Val Ala Arg 
250 255 260 

ttc cgt gaa gag tta cgc gtt caa caa gat aaa ggg ata gcc aca ggg 
Phe Arg Glu Glu Leu Arg Val Gin Gin Asp Lys Gly He Ala Thr Gly 
265 270 275 

aaa gcc ate egg gca teg gtg gaa ccc att ctt gcc teg ggc age act 
Lys Ala He Arg Ala Ser Val Glu Pro He Leu Ala Ser Gly Ser Thr 
280 285 290 

gtt att gcg ggc etc ctt tgt ttg eta ttt agt gat ttg aaa tct aac 
Val He Ala Gly Leu Leu Cys Leu Leu Phe Ser Asp Leu Lys Ser Asn 



355 



403 



451 



499 



Thr Thr Tyr Leu Pro Glu Ser Ala Asp Ala Thr Gin Val Gin Glu Gin 
55 60 65 

ttg gga gat ttt act gat tct gaa tec ate cca gcc att gtc gta atg 
Leu Gly Asp Phe Thr Asp Ser Glu Ser He Pro Ala He Val Val Met 
70 75 80 85 

gtc age gat gaa ccc tta aca cag caa gac ate aca caa etc aat gaa 
Val Ser Asp Glu Pro Leu Thr Gin Gin Asp He Thr Gin Leu Asn Glu 
90 95 100 

gtt gtt get ggg ctt tea gaa tta gac ata gtt tec gat gaa gtc tec 
Val Val Ala Gly Leu Ser Glu Leu Asp He Val Ser Asp Glu Val Ser 
105 HO 115 

cct get att cca tec gag gac ggc aga get gtc caa gtg ttt gtc ccc 
Pro Ala He Pro Ser Glu Asp Gly Arg Ala Val Gin Val Phe Val Pro 
120 125 130 

etc aat cca tea gcg gag ctg acg gaa age gtc gag aag etc tct gag 547 
Leu Asn Pro Ser Ala Glu Leu Thr Glu Ser Val Glu Lys Leu Ser Glu 
135 140 145 

acc ttg acc cag caa acg ccg gac tat gtg age acc tat gtg acc gga 595 
Thr Leu Thr Gin Gin Thr Pro Asp Tyr Val Ser Thr Tyr Val Thr Gly 
150 155 160 165 

ccg get ggg ttt acc gcr gat etc age gca get ttc gcg ggt att gat 
Pro Ala Gly Phe Thr Ala Asp Leu Ser Ala Ala Phe Ala Gly He Asp 
170 175 180 

ggg eta etc eta gca gtc gcc ttg get gcc gtc ctt gtc att ctt gtc 
Gly Leu Leu Leu Ala Val Ala Leu Ala Ala Val Leu Val He Leu Val 
185 190 195 

ate gtc tat cgc tec ttc att ctg ccc ate gcc gtg ctt gcc acc agt 
He Val Tyr Arg Ser Phe He Leu Pro He Ala Val Leu Ala Thr Ser 
200 205 210 

ttg ttt gcg ctg act gta get eta ttg gtg gtg tgg tgg eta get aag 
Leu Phe Ala Leu Thr Val Ala Leu Leu Val Val Trp Trp Leu Ala Lys 
215 220 225 

tgg gac ate ctg ctg ctt teg ggt cag act caa ggc ate etc ttc att 835 
Trp Asp He Leu Leu Leu Ser Gly Gin Thr Gin Gly He Leu Phe He 
230 235 240 245 



643 



691 



739 



787 



883 



931 



979 



1027 
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295 300 305 

tec acg eta ggt cca gta get teg gtg ggc att att ttt gca atg ctt 1075 
Ser Thr Leu Gly Pro Val Ala Ser Val Gly He He Phe Ala Met Leu 
310 315 320 325 

tct get ctt act ctg eta cca gee ctg ctg ttt gta ttc ggt egg gtg 1123 
Ser Ala Leu Thr Leu Leu Pro Ala Leu Leu Phe Val Phe Gly Arg Val 
330 335 340 

gee ttt tgg ccc aag cga cca aaa tac gaa cct gaa aaa gee cgt gcg 1171 
Ala Phe Trp Pro Lys Arg Pro Lys Tyr Glu Pro Glu Lys Ala Arg Ala 
345 350 355 

aaa aac gac ate ccc gee age ggg ate tgg tea aaa gtg get gat tta 1219 
Lys Asn Asp He Pro Ala Ser Gly He Trp Ser Lys Val Ala Asp Leu 
360 365 370 



gtg gag cag cat cct cgt gca ate tgg gta tct aca ctt att gtg ctt 
Val Glu Gin His Pro Arg Ala He Trp Val Ser Thr Leu He Val Leu 
375 380 385 



1267 



etc ttg ggt gcg get ttc gtt ccc aca eta aaa gcg gac ggt gtg tee 1315 

Leu Leu Gly Ala Ala Phe Val Pro Thr Leu Lys Ala Asp Gly Val Ser 
390 395 400 405 

caa tec gac eta gtt ctg ggt tec tct gaa gca cgt gat ggc cag cag 1363 

Gin Ser Asp Leu Val Leu Gly Ser Ser Glu Ala Arg Asp Gly Gin Gin 

410 415 420 

get tta ggc gaa cac ttc ccc ggt gga tec ggc agt cct get tat att 

Ala Leu Gly Glu His Phe Pro Gly Gly Ser Gly Ser Pro Ala Tyr He 
425 430 435 

ate gtt gat gaa aca cag gca gca cag get get gac gta gtc ctt aac 

He Val Asp Glu Thr Gin Ala Ala Gin Ala Ala Asp Val Val Leu Asn 
440 445 450 

aac gac aat ttc gag act gta act gta act agt get gac tec ccc tct 

Asn Asp Asn Phe Glu Thr Val Thr Val Thr Ser Ala Asp Ser Pro Ser 
455 460 465 

ggc tea gee cca ate acc get gac ggt att gtg ccg tta ggt tct ggt 1555 
Gly Ser Ala Pro He Thr Ala Asp Gly He Val Pro Leu Gly Ser Gly 
470 475 480 485 



1411 



1459 



1507 



aca get cca ggc ccg gta gtt gta gaa ggg caa gtc ctt tta caa gca 1603 
Thr Ala Pro Gly Pro Val Val Val Glu Gly Gin Val Leu Leu Gin Ala 
490 495 500 

aca ctt gtc gaa gca cca gat tec gaa gaa get caa aaa get att cgc 
Thr Leu Val Glu Ala Pro Asp Ser Glu Glu Ala Gin Lys Ala He Arg 
505 510 515 

agt ate cgc caa act ttt gca gat gaa aat ata tea gcg gta gta ggc 
Ser He Arg Gin Thr Phe Ala Asp Glu Asn He Ser Ala Val Val Gly 
520 525 530 

ggt gtc act gca act tec gta gac act aac gat gee tec ate cat gac 1747 
Gly Val Thr Ala Thr Ser Val Asp Thr Asn Asp Ala Ser He His Asp 
535 540 545 



1651 



1699 
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cgc aac ctg ate ate cca att gta ttg ctg gtc att ttg gtt att etc 1795 
Arg Asn Leu lie lie Pro lie Val Leu Leu Val lie Leu Val lie Leu 
550 555 560 565 

atg ctg ttg ctg egg tct att gtc gca cca etc ctg eta gta gtc acc 1843 
Met Leu Leu Leu Arg Ser lie Val Ala Pro Leu Leu Leu Val Val Thr 
570 575 580 

acc gtg gtg tct ttt get act get tta ggc gtg get get tta ctt ttc 1891 
Thr Val Val Ser Phe Ala Thr Ala Leu Gly Val Ala Ala Leu Leu Phe 
585 590 595 

aat cac gtt ttc agt ttc cca gga gca gac ccc gca gta cct etc tac 1939 
Asn His Val Phe Ser Phe Pro Gly Ala Asp Pro Ala Val Pro Leu Tyr 
600 605 610 

gga ttt gta ttt tta gta gee ttg ggc ate gac tac aac att ttc tta 1987 
Gly Phe Val Phe Leu Val Ala Leu Gly lie Asp Tyr Asn lie Phe Leu 
615 620 625 

gtc acc cga ate cgt gaa gaa acc aaa acc cac ggc aca aga ctt gga 2035 
Val Thr Arg lie Arg Glu Glu Thr Lys Thr His Gly Thr Arg Leu Gly 
630 635 640 645 

att ctt cga ggc ctg aca gta acc ggc gga gta att acc tea get gga 2083 
He Leu Arg Gly Leu Thr Val Thr Gly Gly Val He Thr Ser Ala Gly 
650 655 660 

gta gtt etc gec gca acg ttc gca gca etc tat gtc ate cca att eta 2131 
Val Val Leu Ala Ala Thr Phe Ala Ala Leu Tyr Val He Pro He Leu 
665 670 675 

ttc ctg gca caa att gee ttc att gtc get ttt gga gtt ctt att gat 2179 
Phe Leu Ala Gin He Ala Phe He Val Ala Phe Gly Val Leu He Asp 
680 685 690 

acc ctg etc gtt cgc gee ttc ttg gtg cct get ttg ttc tac gac ate 2227 
Thr Leu Leu Val Arg Ala Phe Leu Val Pro Ala Leu Phe Tyr Asp He 
695 700 705 

gga ccg aaa ate tgg tgg ccg tea aaa ttg tec aat cag aaa tac cag 2275 
Gly Pro Lys He Trp Trp Pro Ser Lys Leu Ser Asn Gin Lys Tyr Gin 
710 715 720 725 

aag cag cct cag eta tgacacacca aaattcgect etc 2313 
Lys Gin Pro Gin Leu 
730 



<210> 358 
<211> 730 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Met Ser Thr Ser He Thr Thr Glu Asn Lys Lys Lys Ser Gly Pro Pro 
15 10 15 



Arg Leu Met Arg lie Phe Leu Pro Ala Leu Leu He Leu Val Trp Leu 
20 25 30 
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Val Gly Ala Gly 
35 

Ser Ser Asn Ser 
50 

Gin Val Gin Glu 
65 

Ala lie Val Val 



Thr Gin Leu Asn 
100 

Ser Asp Glu Val 
115 

Gin Val Phe Val 
130 

Glu Lys Leu Ser 
145 

Thr Tyr Val Thr 



Phe Ala Gly lie 
180 

Leu Val lie Leu 
195 

Val Leu Ala Thr 

210 

Trp Trp Leu Ala 
225 

Gly lie Leu Phe 



Leu Tyr Val Ala 
260 

Gly He Ala Thr 
275 

Ala Ser Gly Ser 
290 

Asp Leu Lys Ser 
305 

He Phe Ala Met 



Val Phe Gly Arg 
340 



Val Gly Gly Pro 
40 

Gin Thr Thr Tyr 
55 

Gin Leu Gly Asp 
70 

Met Val Ser Asp 
85 

Glu Val Val Ala 



Ser Pro Ala He 
120 

Pro Leu Asn Pro 
135 

Glu Thr Leu Thr 
150 

Gly Pro Ala Gly 
165 

Asp Gly Leu Leu 



Val He Val Tyr 
200 

Ser Leu Phe Ala 
215 

Lys Trp Asp He 
230 

lie Leu Val He 
245 

Arg Phe Arg Glu 



Gly Lys Ala He 
280 

Thr Val He Ala 
295 

Asn Ser Thr Leu 
310 

Leu Ser Ala Leu 
325 

Val Ala Phe Trp 



Tyr Phe Gly Lys 



Leu Pro Glu Ser 
60 

Phe Thr Asp Ser 
75 

Glu Pro Leu Thr 
90 

Gly Leu Ser Glu 
105 

Pro Ser Glu Asp 



Ser Ala Glu Leu 
140 

Gin Gin Thr Pro 
155 

Phe Thr Ala Asp 
170 

Leu Ala Val Ala 
185 

Arg Ser Phe Tie 



Leu Thr Val Ala 
220 

Leu Leu Leu Ser 
235 

Gly Ala Ala Thr 
250 

Glu Leu Arg Val 
265 

Arg Ala Ser Val 



Gly Leu Leu Cys 
300 

Gly Pro Val Ala 
315 

Thr Leu Leu Pro 
330 

Pro Lys Arg Pro 
345 



Val Ser Glu Val 
45 

Ala Asp Ala Thr 



Glu Ser lie Pro 
80 

Gin Gin Asp lie 
95 

Leu Asp He Val 
110 

Gly Arg Ala Val 
125 

Thr Glu Ser Val 



Asp Tyr Val Ser 
160 

Leu Ser Ala Ala 
175 

Leu Ala Ala Val 
190 

Leu Pro He Ala 

205 

Leu Leu Val Val 



Gly Gin Thr Gin 
240 

Asp Tyr Ser Leu 
255 

Gin Gin Asp Lys 
270 

Glu Pro He Leu 
285 

Leu Leu Phe Ser 



Ser Val Gly He 
320 

Ala Leu Leu Phe 
335 

Lys Tyr Glu Pro 
350 
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Glu Lys Ala Arg 
355 

Lys Val Ala Asp 
370 

Thr Leu lie Val 
385 

Ala Asp Gly Val 



Arg Asp Gly Gin 
420 

Ser Pro Ala Tyr 
435 

Asp Val Val Leu 
450 

Ala Asp Ser Pro 
465 

Pro Leu Gly Ser 



Val Leu Leu Gin 
500 

Gin Lys Ala lie 
515 

Ser Ala Val Val 
530 

Ala Ser lie His 
545 

lie Leu Val He 



Leu Leu Val Val 
580 

Ala Ala Leu Leu 
595 

Ala Val Pro Leu 
610 

Tyr Asn He Phe 
625 

Gly Thr Arg Leu 



He Thr Ser Ala 
660 

Val He Pro He 



Ala Lys Asn Asp 
360 

Leu Val Glu Gin 
375 

Leu Leu Leu Gly 
390 

Ser Gin Ser Asp 
405 

Gin Ala Leu Gly 



He He Val Asp 
440 

Asn Asn Asp Asn 
455 

Ser Gly Ser Ala 
470 

Gly Thr Ala Pro 
485 

Ala Thr Leu Val 



Arg Ser He Arg 
520 

Gly Gly Val Thr 
535 

Asp Arg Asn Leu 
550 

Leu Met Leu Leu 
565 

Thr Thr Val Val 



Phe Asn His Val 
600 

Tyr Gly Phe Val 
615 

Leu Val Thr Arg 
630 

Gly He Leu Arg 
645 

Gly Val Val Leu 



Leu Phe Leu Ala 



He Pro Ala Ser 



His Pro Arg Ala 
380 

Ala Ala Phe Val 
395 

Leu Val Leu Gly 
410 

Glu His Phe Pro 
425 

Glu Thr Gin Ala 



Phe Glu Thr Val 
460 

Pro He Thr Ala 
475 

Gly Pro Val Val 
490 

Glu Ala Pro Asp 
505 

Gin Thr Phe Ala 



Ala Thr Ser Val 
540 

He He Pro He 
555 

Leu Arg Ser He 
570 

Ser Phe Ala Thr 

585 

Phe Ser Phe Pro 



Phe Leu Val Ala 
620 

He Arg Glu Glu 
635 

Gly Leu Thr Val 
650 

Ala Ala Thr Phe 
665 

Gin He Ala Phe 



Gly He Trp Ser 
365 

He Trp Val Ser 



Pro Thr Leu Lys 
400 

Ser Ser Glu Ala 
415 

Gly Gly Ser Gly 
430 

Ala Gin Ala Ala 
445 

Thr Val Thr Ser 



Asp Gly He Val 

480 

Val Glu Gly Gin 
495 

Ser Glu Glu Ala 
510 

Asp Glu Asn He 
525 

Asp Thr Asn Asp 



Val Leu Leu Val 
560 

Val Ala Pro Leu 
575 

Ala Leu Gly Val 
590 

Gly Ala Asp Pro 
605 

Leu Gly He Asp 



Thr Lys Thr His 
640 

Thr Gly Gly Val 
655 

Ala Ala Leu Tyr 
670 

He Val Ala Phe 
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675 



680 



685 



Gly Val Leu lie Asp Thr Leu Leu Val Arg Ala Phe Leu Val Pro Ala 

690 695 700 

Leu Phe Tyr Asp lie Gly Pro Lys lie Trp Trp Pro Ser Lys Leu Ser 

705 710 715 720 



Asn Gin Lys Tyr Gin Lys Gin Pro Gin Leu 
725 730 



<210> 359 
<211> 393 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (370) 

<223> RXS02586 

<400> 359 

ttctctgaga tcgtcatgat gaagtacatc gcgttcggca tgatcgcagc gctgattctg 60 

gatgccacca tcatccgcat gctgcttgtc ccccgccgtg atg cac ctg ctt cgc 115 

Met His Leu Leu Arg 

1 5 

gac gac aac tgg tgg gca ccc ggc ttc gtt aaa aag gcc tac acc gtc 163 

Asp Asp Asn Trp Trp Ala Pro Gly Phe Val Lys Lys Ala Tyr Thr Val 

10 15 20 

atg ggt cac ggc tct gag gtg gag gaa gca cct cgc cca acc acc cgt 211 
Met Gly His Gly Ser Glu Val Glu Glu Ala Pro Arg Pro Thr Thr Arg 
25 30 35 

cgc etc aac gac gat gag gaa gtc acc gtg cat gaa gca gtt gtc get 259 
Arg Leu Asn Asp Asp Glu Glu Val Thr Val His Glu Ala Val Val Ala 
40 45 50 

ggc gat acc gtg gca tct cgc ggt ggt ttg age acg cag gaa aac cgt 307 
Gly Asp Thr Val Ala Ser Arg Gly Gly Leu Ser Thr Gin Glu Asn Arg 
55 60 65 

gat ctg gtg tec ttc gtg gaa ctt aag get cgt ttg gaa aag cgc agg 355 
Asp Leu Val Ser Phe Val Glu Leu Lys Ala Arg Leu Glu Lys Arg Arg 
70 75 80 85 

ctt gag gat eta gat taaatctatg cgaggatttt tea 393 
Leu Glu Asp Leu Asp 
90 



<210> 360 
<211> 90 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 360 

Met His Leu Leu Arg Asp Asp Asn Trp Trp Ala Pro Gly Phe Val Lys 
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1 



10 



15 



Lys Ala Tyr Thr Val Met Gly His Gly Ser Glu Val Glu Glu Ala Pro 
20 25 30 

Arg Pro Thr Thr Arg Arg Leu Asn Asp Asp Glu Glu Val Thr Val His 
35 40 45 

Glu Ala Val Val Ala Gly Asp Thr Val Ala Ser Arg Gly Gly Leu Ser 
50 55 60 

Thr Gin Glu Asn Arg Asp Leu Val Ser Phe Val Glu Leu Lys Ala Arg 
65 70 75 80 



Leu Glu Lys Arg Arg Leu Glu Asp Leu Asp 
85 90 



<210> 361 

<211> 2214 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2191) 

<223> RXS02587 

<400> 361 

agcctggata acctgccaga cggtggcgca tggctgcagc cgttccgccc tctgactgcc 60 

ttgttatcca accgccacaa ttcccaggag taatccaccc gtg ttt tct aaa tgg 115 

Val Phe Ser Lys Trp 

1 5 

ggc cac ttt get tac aga ttt agg cgc att gtt ccg tta gtc gtc ate 163 

Gly His Phe Ala Tyr Arg Phe Arg Arg lie Val Pro Leu Val Val lie 
10 15 20 

gec gcg att ttg get ttg ttt gtc att ttc ggc acc aag ctg ggc gac 211 
Ala Ala lie Leu Ala Leu Phe Val He Phe Gly Thr Lys Leu Gly Asp 
25 30 35 

cgc atg age cag gaa gga tgg gat gat cct ggt tct tec teg acc get 259 
Arg Met Ser Gin Glu Gly Trp Asp Asp Pro Gly Ser Ser Ser Thr Ala 
40 45 50 

gcg gcg cgc ate gag ttg gag acc ttt ggg cgt gac aat gac ggc gat 307 
Ala Ala Arg He Glu Leu Glu Thr Phe Gly Arg Asp Asn Asp Gly Asp 
55 60 65 

gtc gtg ttg ctg ttt act gcg cct gaa ggc act tct ttc gat gat gca 355 
Val Val Leu Leu Phe Thr Ala Pro Glu Gly Thr Ser Phe Asp Asp Ala 
7 0 75 80 85 

gag gtg ttc tec age ate tct ggc tac tta gat ggg eta ate gag aac 403 
Glu Val Phe Ser Ser He Ser Gly Tyr Leu Asp Gly Leu He Glu Asn 
90 95 100 

aac cct gat gaa gtc age cac ate aac age tac ttt gac act cgt aat 451 
Asn Pro Asp Glu Val Ser His He Asn Ser Tyr Phe Asp Thr Arg Asn 
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105 110 115 

caa aat etc etc age aaa gac ggc acc caa acc ttt gca get etc ggg 499 
Gin Asn Leu Leu Ser Lys Asp Gly Thr Gin Thr Phe Ala Ala Leu Gly 
120 125 130 

etc aaa ggt gac ggc gag caa acg ctg aag gac ttc egg gag att gaa 547 
Leu Lys Gly Asp Gly Glu Gin Thr Leu Lys Asp Phe Arg Glu lie Glu 
135 140 145 

gat cag etc cat ccg gac aac ctt gec ggt ggc gtc acc act gag gtc 595 
Asp Gin Leu His Pro Asp Asn Leu Ala Gly Gly Val Thr Thr Glu Val 
150 155 160 165 

gcg ggt gec acc get gta gec gac gca etc gat gag ggc atg get ggc 643 
Ala Gly Ala Thr Ala Val Ala Asp Ala Leu Asp Glu Gly Met Ala Gly 
170 175 180 

gat att tea cgc gec gaa gtt ttt gcg ctg cct ttc gtg get ate ttg 691 
Asp lie Ser Arg Ala Glu Val Phe Ala Leu Pro Phe Val Ala lie Leu 
185 190 195 

ctg etc ate gtg ttt ggc tea gtt gtt gec gcg gcg atg cca ttg ate 739 
Leu Leu He Val Phe Gly Ser Val Val Ala Ala Ala Met Pro Leu lie 
200 205 210 

gtg ggc att ttg tec ate ttg ggt teg ctg ggc ate ttg gca att ttg 787 
Val Gly He Leu Ser He Leu Gly Ser Leu Gly He Leu Ala He Leu 
215 220 225 

get gga ttc ttc cag gtc aac gta ttt gca caa tct gtt gtg acc ctt 835 
Ala Gly Phe Phe Gin Val Asn Val Phe Ala Gin Ser Val Val Thr Leu 
230 235 240 245 

ctg ggc ttg ggt ctt gec att gac tat ggc tta ttc atg gtc tct cgt 883 
Leu Gly Leu Gly Leu Ala He Asp Tyr Gly Leu Phe Met Val Ser Arg 
250 255 260 

ttc cgt gag gaa atg gat aag ggc acc ccg gtt gaa cag get gtt gee 931 
Phe Arg Glu Glu Met Asp Lys Gly Thr Pro Val Glu Gin Ala Val Ala 
265 270 275 

acc act acg gcg acc gcg ggt aag act gtg gtg ttc tct gca gcg atg 97 9 
Thr Thr Thr Ala Thr Ala Gly Lys Thr Val Val Phe Ser Ala Ala Met 
280 285 290 

gtg get gtg gcg ctg tec ggg ttg ttt gtt ttc cca cag get ttc ttg 1027 
Val Ala Val Ala Leu Ser Gly Leu Phe Val Phe Pro Gin Ala Phe Leu 
295 300 305 

aag teg gtg gca ttc ggt gcg att tec gcg gtt ggc ctt get get ttg 1075 
Lys Ser Val Ala Phe Gly Ala He Ser Ala Val Gly Leu Ala Ala Leu 
310 315 320 325 

atg teg gtg acg gtg ttg ccg teg ctg ttc age atg ttg ggt aag aat 1123 
Met Ser Val Thr Val Leu Pro Ser Leu Phe Ser Met Leu Gly Lys Asn 
330 335 340 



ate gat aag tgg agt ttg cgt cgc act get cga aca gcg cgc cgt ttg 
He Asp Lys Trp Ser Leu Arg Arg Thr Ala Arg Thr Ala Arg Arg Leu 
345 350 355 



1171 
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gaa gac acc att tgg tac cgc gtg ccg gca tgg gca atg cgc cat gcc 1219 
Glu Asp Thr He Trp Tyr Arg Val Pro Ala Trp Ala Met Arg His Ala 
360 365 370 



aag gca gtg acc gtg ggc gtc gta ttg etc ttg ctt get ctt aca gtg 
Lys Ala Val Thr Val Gly Val Val Leu Leu Leu Leu Ala Leu Thr Val 
375 380 385 



cca get aac gac acc cgc gtc gcc caa gag cgt ttc gac gag gcg ttt 
Pro Ala Asn Asp Thr Arg Val Ala Gin Glu Arg Phe Asp Glu Ala Phe 
410 415 420 



gag cag ctt cgc get att tec gtc cct gag ggc gtt gag gtg cag ate 
Glu Gin Leu Arg Ala He Ser Val Pro Glu Gly Val Glu Val Gin He 
490 495 500 



aag etc etc tgg atg get etc tac att gtg ctg gcc act ttc ate etc 
Lys Leu Leu Trp Met Ala Leu Tyr lie Val Leu Ala Thr Phe He Leu 
520 525 530 



1267 



ccg ttg acg ggc gtg aaa ttc ggc ggc ate aat gaa acg tat ctg cca 1315 
Pro Leu Thr Gly Val Lys Phe Gly Gly He Asn Glu Thr Tyr Leu Pro 
390 395 400 405 



1363 



ccc gcc ttc cgc acc gag ccg gtc aag ctt gtg gtc acc ggg gcg gac 1411 

Pro Ala Phe Arg Thr Glu Pro Val Lys Leu Val Val Thr Gly Ala Asp 
425 430 435 

aac aac cag ctg ate gat ate tat gtt cag gcc aac gaa gtt gag gga 1459 

Asn Asn Gin Leu He Asp He Tyr Val Gin Ala Asn Glu Val Glu Gly 

440 445 450 

ctg aca gat cgt ttc acc gca ggt gcg act acc gat gat ggc acc acg 1507 

Leu Thr Asp Arg Phe Thr Ala Gly Ala Thr Thr Asp Asp Gly Thr Thr 
455 460 465 

gtg ttg tct act ggt att cag gat cgt tec etc aat gag cag gta gtg 1555 

Val Leu Ser Thr Gly He Gin Asp Arg Ser Leu Asn Glu Gin Val Val 
470 475 480 485 



1603 



ggt ggc act cca gcc atg gag ate gaa tec att gag gcg etc ttt gaa 1651 
Gly Gly Thr Pro Ala Met Glu He Glu Ser He Glu Ala Leu Phe Glu 
505 510 515 



1699 



atg gca ttg gta ttt ggt teg gtg att ttg ccg gcg aag gcc ate ate 1747 

Met Ala Leu Val Phe Gly Ser Val He Leu Pro Ala Lys Ala He He 
535 540 545 

atg acc att ctg ggt atg ggt gcc acc ttg ggt att etc acc ttg atg 1795 

Met Thr He Leu Gly Met Gly Ala Thr Leu Gly He Leu Thr Leu Met 
550 555 560 565 

ttc gtc gat ggc gtg ggt gcc age gca ttg aac ttc tec cct ggc cca 1843 

Phe Val Asp Gly Val Gly Ala Ser Ala Leu Asn Phe Ser Pro Gly Pro 

570 575 580 

ctg atg agt cca gtg ctg gtg ctg ate atg get att att tac gga ctt 1891 

Leu Met Ser Pro Val Leu Val Leu He Met Ala He He Tyr Gly Leu 
585 590 595 
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tcc acc gac tat gag gtg ttc ctg gta tct cgc atg gtg gag gcc cgc 1939 
Ser Thr Asp Tyr Glu Val Phe Leu Val Ser Arg Met Val Glu Ala Arg 
600 605 610 

gat aaa ggc gaa tec acc gac gac gcc ate aga tac ggc act gca cac 1987 
Asp Lys Gly Glu Ser Thr Asp Asp Ala lie Arg Tyr Gly Thr Ala His 
615 620 625 

acc gga tct ate ate acc gcg gcc gca ctg ate atg att gtg gtc tgt 2035 
Thr Gly Ser lie lie Thr Ala Ala Ala Leu lie Met lie Val Val Cys 
630 635 640 645 

gga gcg ttt ggt ttc tct gag ate gtc atg atg aag tac ate gcg ttc 2083 
Gly Ala Phe Gly Phe Ser Glu lie Val Met Met Lys Tyr He Ala Phe 
650 655 660 

ggc atg ate gca gcg ctg att ctg gat gcc acc ate ate cgc atg ctg 2131 
Gly Met He Ala Ala Leu He Leu Asp Ala Thr He He Arg Met Leu 
665 670 675 

ctt gtc ccc cgc cgt gat gca cct get teg cga cga caa ctg gtg ggc 2179 
Leu Val Pro Arg Arg Asp Ala Pro Ala Ser Arg Arg Gin Leu Val Gly 
680 685 690 

acc egg ctt cgt taaaaaggee tacaccgtca tgg 2214 
Thr Arg Leu Arg 
695 



<210> 362 
<211> 697 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Val Phe Ser Lys Trp Gly His Phe Ala Tyr Arg Phe Arg Arg lie Val 
15 10 15 

Pro Leu Val Val He Ala Ala He Leu Ala Leu Phe Val He Phe Gly 
20 25 30 

Thr Lys Leu Gly Asp Arg Met Ser Gin Glu Gly Trp Asp Asp Pro Gly 
35 40 45 

Ser Ser Ser Thr Ala Ala Ala Arg He Glu Leu Glu Thr Phe Gly Arg 
50 55 60 

Asp Asn Asp Gly Asp Val Val Leu Leu Phe Thr Ala Pro Glu Gly Thr 
65 70 75 80 

Ser Phe Asp Asp Ala Glu Val Phe Ser Ser He Ser Gly Tyr Leu Asp 
85 90 95 

Gly Leu He Glu Asn Asn Pro Asp Glu Val Ser His He Asn Ser Tyr 
100 105 110 

Phe Asp Thr Arg Asn Gin Asn Leu Leu Ser Lys Asp Gly Thr Gin Thr 
115 120 125 



Phe Ala Ala Leu Gly Leu Lys Gly Asp Gly Glu Gin Thr Leu Lys Asp 
130 135 140 
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Phe Arg Glu lie 
145 

Val Thr Thr Glu 



Glu Gly Met Ala 
180 

Phe Val Ala lie 
195 

Ala Met Pro Leu 
210 

lie Leu Ala lie 
225 

Ser Val Val Thr 



Phe Met Val Ser 
260 

Glu Gin Ala Val 
275 

Phe Ser Ala Ala 
290 

Pro Gin Ala Phe 
305 

Gly Leu Ala Ala 



Met Leu Gly Lys 
340 

Thr Ala Arg Arg 
355 

Ala Met Arg His 
370 

Leu Ala Leu Thr 
385 

Glu Thr Tyr Leu 



Phe Asp Glu Ala 
420 

Val Thr Gly Ala 
435 

Asn Glu Val Glu 
450 



Glu Asp Gin Leu 
150 

Val Ala Gly Ala 
165 

Gly Asp lie Ser 



Leu Leu Leu He 
200 

He Val Gly He 
215 

Leu Ala Gly Phe 
230 

Leu Leu Gly Leu 
245 

Arg Phe Arg Glu 



Ala Thr Thr Thr 
280 

Met Val Ala Val 
295 

Leu Lys Ser Val 
310 

Leu Met Ser Val 
325 

Asn He Asp Lys 



Leu Glu Asp Thr 
360 

Ala Lys Ala Val 
375 

Val Pro Leu Thr 

390 

Pro Pro Ala Asn 
405 

Phe Pro Ala Phe 



Asp Asn Asn Gin 
440 

Gly Leu Thr Asp 
455 



His Pro Asp Asn 
155 

Thr Ala Val Ala 
170 

Arg Ala Glu Val 
185 

Val Phe Gly Ser 



Leu Ser lie Leu 
220 

Phe Gin Val Asn 
235 

Gly Leu Ala He 
250 

Glu Met Asp Lys 
2 65 

Ala Thr Ala Gly 



Ala Leu Ser Gly 
300 

Ala Phe Gly Ala 
315 

Thr Val Leu Pro 
330 

Trp Ser Leu Arg 
345 

He Trp Tyr Arg 



Thr Val Gly Val 
380 

Gly Val Lys Phe 
395 

Asp Thr Arg Val 
410 

Arg Thr Glu Pro 
425 

Leu He Asp He 



Arg Phe Thr Ala 
460 



Leu Ala Gly Gly 
160 

Asp Ala Leu Asp 
175 

Phe Ala Leu Pro 
190 

Val Val Ala Ala 
205 

Gly Ser Leu Gly 



Val Phe Ala Gin 
240 

Asp Tyr Gly Leu 
255 

Gly Thr Pro Val 
270 

Lys Thr Val Val 
285 

Leu Phe Val Phe 



lie Ser Ala Val 
320 

Ser Leu Phe Ser 
335 

Arg Thr Ala Arg 
350 

Val Pro Ala Trp 
365 

Val Leu Leu Leu 



Gly Gly He Asn 
400 

Ala Gin Glu Arg 
415 

Val Lys Leu Val 
430 

Tyr Val Gin Ala 
445 

Gly Ala Thr Thr 
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Asp Asp Gly Thr Thr Val Leu Ser Thr Gly He Gin Asp Arg Ser Leu 
465 470 475 480 

Asn Glu Gin Val Val Glu Gin Leu Arg Ala He Ser Val Pro Glu Gly 
485 490 495 

Val Glu Val Gin He Gly Gly Thr Pro Ala Met Glu He Glu Ser He 
500 505 510 

Glu Ala Leu Phe Glu Lys Leu Leu Trp Met Ala Leu Tyr He Val Leu 
515 520 525 

Ala Thr Phe He Leu Met Ala Leu Val Phe Gly Ser Val He Leu Pro 
530 535 540 

Ala Lys Ala He He Met Thr He Leu Gly Met Gly Ala Thr Leu Gly 
54 5 550 555 560 

He Leu Thr Leu Met Phe Val Asp Gly Val Gly Ala Ser Ala Leu Asn 
565 570 575 

Phe Ser Pro Gly Pro Leu Met Ser Pro Val Leu Val Leu He Met Ala 
580 585 590 

He He Tyr Gly Leu Ser Thr Asp Tyr Glu Val Phe Leu Val Ser Arg 
595 600 605 

Met Val Glu Ala Arg Asp Lys Gly Glu Ser Thr Asp Asp Ala He Arg 
610 615 620 

Tyr Gly Thr Ala His Thr Gly Ser He He Thr Ala Ala Ala Leu He 
625 630 635 640 

Met He Val Val Cys Gly Ala Phe Gly Phe Ser Glu He Val Met Met 
645 650 655 

Lys Tyr He Ala Phe Gly Met He Ala Ala Leu He Leu Asp Ala Thr 
660 665 670 

He He Arg Met Leu Leu Val Pro Arg Arg Asp Ala Pro Ala Ser Arg 
675 680 685 

Arg Gin Leu Val Gly Thr Arg Leu Arg 
690 695 



<210> 363 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (706) 
<223> RXS03042 

<400> 363 

atgacaccgg cgcgacgtat ggcattactg gcgtacccca atttacgatg acatctctgc 60 

tcgcctcggc gacgtcctgg ttccttacgt tctgatcgtt ttg gtt eta gcg ttc 115 

Leu Val Leu Ala Phe 
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ctc gtg ctg ttg etc gtg ttc egg tec att tgg gtc cca ttg ate gcg 163 

Leu Val Leu Leu Leu Val Phe Arg Ser He Trp Val Pro Leu He Ala 

10 15 20 

get ctg ggc ttt ggc ttg tea gtt ctg get ace ttt ggt get ace gtg 

Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr Phe Gly Ala Thr Val 
25 30 35 

gcg ate ttc caa gaa ggt get ttc ggc ate ate gac gat cct cag cca 

Ala He Phe Gin Glu Gly Ala Phe Gly He He Asp Asp Pro Gin Pro 
40 45 50 

ctg ctg tec ttc ttg ccg ate atg etc ate ggc ctg gta ttt ggt ctg 

Leu Leu Ser Phe Leu Pro He Met Leu He Gly Leu Val Phe Gly Leu 
55 60 65 

gee atg gat tac cag ate ttc etc gtt act cgt atg cgt gag ggc ttc 

Ala Met Asp Tyr Gin He Phe Leu Val Thr Arg Met Arg Glu Gly Phe 

70 75 80 85 

ace aag ggc aag act gcg ggc aac gca acg teg aat ggt ttc aag cac 4 03 

Thr Lys Gly Lys Thr Ala Gly Asn Ala Thr Ser Asn Gly Phe Lys His 

90 95 100 

ggt gee cgc gtg gtc act get gcg gcg ctg ate atg gtg tct gtg ttc 451 
Gly Ala Arg Val Val Thr Ala Ala Ala Leu He Met Val Ser Val Phe 
105 110 115 



gcg gca ttc ata gcg cag gac atg gcg ttt att aag ace atg ggc ttt 

Ala Ala Phe He Ala Gin Asp Met Ala Phe He Lys Thr Met Gly Phe 

120 125 130 

get ctg gec gtt get gtg ttc ttc gat gee ttc gtt gtt cgc atg atg 

Ala Leu Ala Val Ala Val Phe Phe Asp Ala Phe Val Val Arg Met Met 

135 140 145 



ggt ctt agt gaa eta cat gag get cgc ace gag gaa ctg aag gaa aat 
Gly Leu Ser Glu Leu His Glu Ala Arg Thr Glu Glu Leu Lys Glu Asn 
185 190 195 



211 



259 



307 



355 



499 



547 



att ate cct gca aca atg ttc ctg ctt gat gac aag get tgg tgg eta 595 

He He Pro Ala Thr Met Phe Leu Leu Asp Asp Lys Ala Trp Trp Leu 
150 155 160 165 

cct aag tgg ttg gat aag att ctt ccc aac gtt gat gtt gaa ggt gag 643 

Pro Lys Trp Leu Asp Lys He Leu Pro Asn Val Asp Val Glu Gly Glu 
170 175 180 



691 



gta ggt gtc ggg get tagagaaaca aaaaaggctg eta 729 
Val Gly Val Gly Ala 
200 



<210> 364 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 364 
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Leu Val Leu Ala Phe Leu Val Leu Leu Leu Val Phe Arg Ser He Trp 
15 10 15 

Val Pro Leu He Ala Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr 
20 25 30 

Phe Gly Ala Thr Val Ala He Phe Gin Glu Gly Ala Phe Gly He He 
35 40 45 

Asp Asp Pro Gin Pro Leu Leu Ser Phe Leu Pro He Met Leu He Gly 
50 55 60 

Leu Val Phe Gly Leu Ala Met Asp Tyr Gin He Phe Leu Val Thr Arg 
65 70 75 80 

Met Arg Glu Gly Phe Thr Lys Gly Lys Thr Ala Gly Asn Ala Thr Ser 
85 90 95 

Asn Gly Phe Lys His Gly Ala Arg Val Val Thr Ala Ala Ala Leu He 
100 105 HO 

Met Val Ser Val Phe Ala Ala Phe He Ala Gin Asp Met Ala Phe He 
115 120 125 

Lys Thr Met Gly Phe Ala Leu Ala Val Ala Val Phe Phe Asp Ala Phe 
130 135 140 

Val Val Arg Met Met He He Pro Ala Thr Met Phe Leu Leu Asp Asp 
145 150 155 160 

Lys Ala Trp Trp Leu Pro Lys Trp Leu Asp Lys He Leu Pro Asn Val 
165 170 175 

Asp Val Glu Gly Glu Gly Leu Ser Glu Leu His Glu Ala Arg Thr Glu 
180 185 190 

Glu Leu Lys Glu Asn Val Gly Val Gly Ala 
195 200 



<210> 365 
<211> 826 
<212> DNA 

<213> Corynebacteriurn glutamicum 

<220> 

<221> CDS 

<222> (101) . . {826) 

<223> RXS03075 

<400> 365 

tgtgcaaaat tgcattcagg ctgaaaaatt cctaaaggga ctccgtccga ataattggaa 6 

agcccagaag aacagtcaac tcctagatta aaggataatc gtg gcg aaa ttc ctg 1 

Val Ala Lys Phe Leu 
1 5 

tat aag tta ggc tec acg gec tat caa aag aaa tgg ccg ttt ctt gcg 1 
Tvr Lys Leu Gly Ser Thr Ala Tyr Gin Lys Lys Trp Pro Phe Leu Ala 
10 15 20 



BGM31CP 



-481 - 



gtc tgg etc gtg att etc ata ggt ate acg acg ctg gcg ggg ctg tat 211 

Val Trp Leu Val lie Leu lie Gly lie Thr Thr Leu Ala Gly Leu Tyr 

25 30 35 

gec aag cca acg teg agt age ttc tct ate cct ggt ctt gat tct gtc 259 

Ala Lys Pro Thr Ser Ser Ser Phe Ser lie Pro Gly Leu Asp Ser Val 

40 45 50 

acg acc atg gag aag atg cag gag cgt ttc cct ggt teg gat gat gca 307 

Thr Thr Met Glu Lys Met Gin Glu Arg Phe Pro Gly Ser Asp Asp Ala 

55 60 65 

aca teg get ccc act ggt tct gtc gtc att cag gca ccg gaa ggc aag 355 

Thr Ser Ala Pro Thr Gly Ser Val Val lie Gin Ala Pro Glu Gly Lys 

70 75 80 85 

acc etc act gat cct gag gtt ggg get gaa gta aac cag atg ctt gar 403 

Thr Leu Thr Asp Pro Glu Val Gly Ala Glu Val Asn Gin Met Leu Asp 

90 95 100 

gag gtt egg gcg act ggt gtg ctg aag gat get gat tec gtt gtg gat 451 

Glu Val Arg Ala Thr Gly Val Leu Lys Asp Ala Asp Ser Val Val Asp 

105 110 115 

cct gtg ttg get gcg cag ggt gtg get get cag atg acc cca gec ctg 499 

Pro Val Leu Ala Ala Gin Gly Val Ala Ala Gin Met Thr Pro Ala Leu 

120 125 130 

gag get cag ggt gta cct gcg gag aag ate gec gca gat att gag teg 547 

Glu Ala Gin Gly Val Pro Ala Glu Lys lie Ala Ala Asp lie Glu Ser 

135 140 145 

att agt cca ctg agt gca gat gag act acc ggc ate ate teg atg act 595 

lie Ser Pro Leu Ser Ala Asp Glu Thr Thr Gly lie lie Ser Met Thr 

150 155 160 165 

ttt gat gca gat tct gec atg gat ata tec gca gag gat cgt gag aag 643 

Phe Asp Ala Asp Ser Ala Met Asp lie Ser Ala Glu Asp Arg Glu Lys 

170 175 180 

gtc acc aat att ctt gat gaa tac gat gac ggc gat ctg act gtt gtc 691 

Val Thr Asn lie Leu Asp Glu Tyr Asp Asp Gly Asp Leu Thr Val Val 

185 190 195 

tac aac ggc aac gtg ttt ggc gca get gca acc age ttg gac atg acc 739 

Tyr Asn Gly Asn Val Phe Gly Ala Ala Ala Thr Ser Leu Asp Met Thr 

200 205 210 

tct gag etc ate ggc ctg ctg gtg get gcg gtc gtt ctt ate gtg acc 787 

Ser Glu Leu lie Gly Leu Leu Val Ala Ala Val Val Leu lie Val Thr 

215 220 225 

ttc ggt teg ttc ate get gec ggt atg ccg ctg ate tct 826 

Phe Gly Ser Phe lie Ala Ala Gly Met Pro Leu lie Ser 

230 235 240 



<210> 366 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 366 

Val Ala Lys Phe Leu Tyr Lys Leu Gly Ser Thr Ala Tyr Gin Lys Lys 
15 10 15 

Trp Pro Phe Leu Ala Val Trp Leu Val lie Leu lie Gly lie Thr Thr 
20 25 30 

Leu Ala Gly Leu Tyr Ala Lys Pro Thr Ser Ser Ser Phe Ser lie Pro 
35 40 45 

Gly Leu Asp Ser Val Thr Thr Met Glu Lys Met Gin Glu Arg Phe Pro 
50 55 60 

Gly Ser Asp Asp Ala Thr Ser Ala Pro Thr Gly Ser Val Val He Gin 
65 70 75 80 

Ala Pro Glu Gly Lys Thr Leu Thr Asp Pro Glu Val Gly Ala Glu Val 
85 90 95 

Asn Gin Met Leu Asp Glu Val Arg Ala Thr Gly Val Leu Lys Asp Ala 
100 105 110 

Asp Ser Val Val Asp Pro Val Leu Ala Ala Gin Gly Val Ala Ala Gin 
115 120 125 

Met Thr Pro Ala Leu Glu Ala Gin Gly Val Pro Ala Glu Lys He Ala 
130 135 140 

Ala Asp He Glu Ser He Ser Pro Leu Ser Ala Asp Glu Thr Thr Gly 
145 150 155 160 

He He Ser Met Thr Phe Asp Ala Asp Ser Ala Met Asp He Ser Ala 
165 170 175 

Glu Asp Arg Glu Lys Val Thr Asn He Leu Asp Glu Tyr Asp Asp Gly 
130 185 190 

Asp Leu Thr Val Val Tyr Asn Gly Asn Val Phe Gly Ala Ala Ala Thr 
195 200 205 

Ser Leu Asp Met Thr Ser Glu Leu He Gly Leu Leu Val Ala Ala Val 
210 215 220 

Val Leu He Val Thr Phe Gly Ser Phe He Ala Ala Gly Met Pro Leu 
225 230 235 240 



He Ser 



<210> 367 
<211> 983 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (960) 
<223> RXS03124 
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<400> 367 

atg act cct acc ctg gcg teg atg att ggt ctg get gtc ggt ate gac 48 

Met Thr Pro Thr Leu Ala Ser Met lie Gly Leu Ala Val Gly lie Asp 

15 10 15 

tac gcg eta ttt ate gtg tec cgt ttc cgc aat gag ttg att tct cag 96 

Tyr Ala Leu Phe lie Val Ser Arg Phe Arg Asn Glu Leu He Ser Gin 

20 25 30 

act ggc get aat gat ctg gag cca aag gaa ttg get gag cgt ctg cgc 144 

Thr Gly Ala Asn Asp Leu Glu Pro Lys Glu Leu Ala Glu Arg Leu Arg 

35 40 45 

acc atg ccg ttg get get cgt gcg cat gcg atg gga atg get gtg ggc 192 

Thr Met Pro Leu Ala Ala Arg Ala His Ala Met Gly Met Ala Val Gly 
50 55 60 

act gcg ggt tct gcg gtt gta ttc gcg ggt acc acg gtg ctg ate get 240 

Thr Ala Gly Ser Ala Val Val Phe Ala Gly Thr Thr Val Leu He Ala 

65 70 75 80 

ctg gtt get ctg teg ate att aat att cca ttt eta acc gtg atg gee 288 

Leu Val Ala Leu Ser He He Asn He Pro Phe Leu Thr Val Met Ala 

85 90 95 

att get gee gca ate acc gtt gee ate gca gtt ctg gtt get ctg tec 336 

He Ala Ala Ala He Thr Val Ala He Ala Val Leu Val Ala Leu Ser 

100 105 110 

ttc etc cca get ctg ctt ggc ctg ctt ggc act cgc ate ttc gca gca 384 

Phe Leu Pro Ala Leu Leu Gly Leu Leu Gly Thr Arg He Phe Ala Ala 

115 120 125 

cgc gtg cct gga cct aag gtt ccg gat cct gag gac gag aag cca acg 432 

Arg Val Pro Gly Pro Lys Val Pro Asp Pro Glu Asp Glu Lys Pro Thr 
130 135 140 

at g ggt ctg aag tgg gtc cgc ctt gtg cgc aag atg ccg gtg get tac 4 80 

Met Gly Leu Lys Trp Val Arg Leu Val Arg Lys Met Pro Val Ala Tyr 

145 150 155 160 

ctg ctg gtt ggc gtc gtt ttg ctt ggt gca ate gca att cct gcg acc 528 

Leu Leu Val Gly Val Val Leu Leu Gly Ala He Ala He Pro Ala Thr 

165 170 175 

aat atg cgc ctg gec atg ccg act gat ggc acc tec acg ctg ggc acc 57 6 

Asn Met Arg Leu Ala Met Pro Thr Asp Gly Thr Ser Thr Leu Gly Thr 

180 185 190 

gcg ccg cgc acg ggg tat gac atg acg gca gat gcg ttc ggc ccg ggc 624 

Ala Pro Arg Thr Gly Tyr Asp Met Thr Ala Asp Ala Phe Gly Pro Gly 

195 200 205 

cgc aac gcg ccc atg att gcg ctt ate gac gca acc gac gtc cct gag 672 

Arg Asn Ala Pro Met He Ala Leu lie Asp Ala Thr Asp Val Pro Glu 
210 215 220 



gaa gaa cgc cca ttg gtg ttt gga cag gcg gtg gag caa ttc ttg aac 
Glu Glu Arg Pro Leu Val Phe Gly Gin Ala Val Glu Gin Phe Leu Asn 
225 230 235 240 



720 
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act gat ggt gtg aag aat get cag ate act cag acc acg gag aat ttc 768 
Thr Asp Gly Val Lys Asn Ala Gin He Thr Gin Thr Thr Glu Asn Phe 
245 250 255 

gat acc gcg cag ate ctg tta ccc cag aat ttg atg cga teg atg age 816 
Asp Thr Ala Gin He Leu Leu Pro Gin Asn Leu Met Arg Ser Met Ser 
260 265 270 

gca cct ctg aga etc teg caa etc ttc gtg cag atg ctg aga cct teg 864 
Ala Pro Leu Arg Leu Ser Gin Leu Phe Val Gin Met Leu Arg Pro Ser 
275 280 285 

ctg atg aca ccg gcg cga cgt atg gca tta ctg gcg tea ccc caa ttt 912 
Leu Met Thr Pro Ala Arg Arg Met Ala Leu Leu Ala Ser Pro Gin Phe 
290 295 300 

acg atg aca tct ctg etc gec teg gcg acg tec tgg ttc ctt acg ttc 960 
Thr Met Thr Ser Leu Leu Ala Ser Ala Thr Ser Trp Phe Leu Thr Phe 
305 310 315 320 

tgatcgtttt ggttctagcg ttc 933 



<210> 368 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met Thr Pro Thr Leu Ala Ser Met He Gly Leu Ala Val Gly He Asp 
1 5 10 15 

Tyr Ala Leu Phe He Val Ser Arg Phe Arg Asn Glu Leu He Ser Gin 
20 25 30 

Thr Gly Ala Asn Asp Leu Glu Pro Lys Glu Leu Ala Glu Arg Leu Arg 
35 40 45 

Thr Met Pro Leu Ala Ala Arg Ala His Ala Met Gly Met Ala Val Gly 
50 55 60 

Thr Ala Gly Ser Ala Val Val Phe Ala Gly Thr Thr Val Leu He Ala 
65 70 75 80 

Leu Val Ala Leu Ser He He Asn He Pro Phe Leu Thr Val Met Ala 
85 90 95 

He Ala Ala Ala He Thr Val Ala He Ala Val Leu Val Ala Leu Ser 
100 105 HO 

Phe Leu Pro Ala Leu Leu Gly Leu Leu Gly Thr Arg He Phe Ala Ala 
115 120 125 

Arg Val Pro Gly Pro Lys Val Pro Asp Pro Glu Asp Glu Lys Pro Thr 
130 135 140 

Met Gly Leu Lys Trp Val Arg Leu Val Arg Lys Met Pro Val Ala Tyr 
I 45 150 155 160 

Leu Leu Val Gly Val Val Leu Leu Gly Ala He Ala He Pro Ala Thr 
165 170 175 
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Asn Met Arg Leu 
180 

Ala Pro Arg Thr 
195 

Arg Asn Ala Pro 
210 

Glu Glu Arg Pro 
225 

Thr Asp Gly Val 



Asp Thr Ala Gin 
260 

Ala Pro Leu Arg 
275 

Leu Met Thr Pro 
290 

Thr Met Thr Ser 
305 



Ala Met Pro Thr 



Gly Tyr Asp Met 
200 

Met lie Ala Leu 
215 

Leu Val Phe Gly 

230 

Lys Asn Ala Gin 
245 

lie Leu Leu Pro 



Leu Ser Gin Leu 
280 

Ala Arg Arg Met 
295 

Leu Leu Ala Ser 
310 



Asp Gly Thr Ser 
185 

Thr Ala Asp Ala 



lie Asp Ala Thr 
220 

Gin Ala Val Glu 
235 

lie Thr Gin Thr 
250 

Gin Asn Leu Met 
265 

Phe Val Gin Met 



Ala Leu Leu Ala 
300 

Ala Thr Ser Trp 
315 



Thr Leu Gly Thr 

190 

Phe Gly Pro Gly 
205 

Asp Val Pro Glu 



Gin Phe Leu Asn 
240 

Thr Glu Asn Phe 
255 

Arg Ser Met Ser 
270 

Leu Arg Pro Ser 

285 

Ser Pro Gin Phe 



Phe Leu Thr Phe 
320 



<210> 369 
<211> 271 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (271) 

<223> RXS03125 



<400> 369 

tgacaccggc gcgacgtatg gcattactgg cgtcacccca atttacgatg acatctctgc 60 

tcgcctcggc gacgtcctgg ttccttacgt tctgatcgtt ttg gtt eta gcg ttc 115 

Leu Val Leu Ala Phe 
1 5 

etc gtg ctg ttg etc gtg ttc egg tec att tgg gtc cca ttg ate gcg 163 
Leu Val Leu Leu Leu Val Phe Arg Ser He Trp Val Pro Leu He Ala 
10 15 20 

get ctg ggc ttt ggc ttg tea gtt ctg get ace ttt ggt get ace gtg 211 
Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr Phe Gly Ala Thr Val 
25 30 35 



gcg ate ttc caa gaa ggt get ttc ggc ate ate gac gat cct cag cca 
Ala He Phe Gin Glu Gly Ala Phe Gly He He Asp Asp Pro Gin Pro 
40 45 50 



259 
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ctg ctg tgc ttc 
Leu Leu Cys Phe 
55 



271 



<210> 370 
<211> 57 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 370 

Leu Val Leu Ala Phe Leu Val Leu Leu Leu Val Phe Arg Ser He Trp 
15 10 15 

Val Pro Leu He Ala Ala Leu Gly Phe Gly Leu Ser Val Leu Ala Thr 
20 25 30 

Phe Gly Ala Thr Val Ala He Phe Gin Glu Gly Ala Phe Gly He He 
35 40 45 

Asp Asp Pro Gin Pro Leu Leu Cys Phe 
50 55 



<210> 371 
<211> 576 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (553) 

<223> RXA00596 

<400> 371 

ccgccaccga cggcctcttg aacaccgatg cataccaaca ggctgtgctc ggtgaaaatg 60 

ccatcggagt gccaagccct agctaccagg gaggaaacta atg ctt aac gcc ctg 115 

Met Leu Asn Ala Leu 
1 5 

aaa ttc ate cca tgg ctg ate ggc cag att ttc etc tct ggc ttc age 
Lys Phe He Pro Trp Leu He Gly Gin He Phe Leu Ser Gly Phe Ser 
10 15 20 



tea acg tgc ate acc gcg act cct tec acc ctg tec ctt ggc eta cgc 
Ser Thr Cys He Thr Ala Thr Pro Ser Thr Leu Ser Leu Gly Leu Arg 
55 60 65 

gaa ccc cgc aag ccc ggc gac ccc acc att ttg ctg ate caa gca gtg 
Glu Pro Arg Lys Pro Gly Asp Pro Thr He Leu Leu He Gin Ala Val 
70 75 80 85 



163 



gtg ate acc get gcg gta aaa aag gac acc ggc ttc aac ccc gtt gtt 211 
Val He Thr Ala Ala Val Lys Lys Asp Thr Gly Phe Asn Pro Val Val 
25 30 35 

ate cgc tac cca ctt cga gtg acc acg gac ttc cag ate gca gcc ctg 259 
He Arg Tyr Pro Leu Arg Val Thr Thr Asp Phe Gin He Ala Ala Leu 
40 45 50 



307 



355 
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ttt ggt tec gat cca gta gaa gtt ttt gaa tec ate gec gat atg gaa 403 
Phe Gly Ser Asp Pro Val Glu Val Phe Glu Ser lie Ala Asp Met Glu 
50 95 100 

caa cgc etc gtc cct teg gtc get tea att gac cac ggc gtc cca ggc 451 
Gin Arg Leu Val Pro Ser Val Ala Ser lie Asp His Gly Val Pro Gly 
105 110 115 

caa ggc cct tac aag gag ate cgc ccc age gat get gag tgg cca agt 4 99 
Gin Gly Pro Tyr Lys Glu He Arg Pro Ser Asp Ala Glu Trp Pro Ser 
120 125 130 

cgc gag ate get gac ace gec caa aac acc gtc age caa gac aag agg 547 
Arg Glu He Ala Asp Thr Ala Gin Asn Thr Val Ser Gin Asp Lys Arg 
135 140 145 

gag ttt taaaacaaca tgactgcttt tgg 576 

Glu Phe 

150 



<210> 372 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Met Leu Asn Ala Leu Lys Phe He Pro Trp Leu He Gly Gin He Phe 
1 5 10 15 

Leu Ser Gly Phe Ser Val He Thr Ala Ala Val Lys Lys Asp Thr Gly 
20 25 30 

Phe Asn Pro Val Val He Arg Tyr Pro Leu Arg Val Thr Thr Asp Phe 
35 40 45 

Gin He Ala Ala Leu Ser Thr Cys He Thr Ala Thr Pro Ser Thr Leu 
50 55 60 

Ser Leu Gly Leu Arg Glu Pro Arg Lys Pro Gly Asp Pro Thr He Leu 
65 70 75 80 

Leu He Gin Ala Val Phe Gly Ser Asp Pro Val Glu Val Phe Glu Ser 
85 90 95 

He Ala Asp Met Glu Gin Arg Leu Val Pro Ser Val Ala Ser He Asp 
100 105 110 

His Gly Val Pro Gly Gin Gly Pro Tyr Lys Glu He Arg Pro Ser Asp 
115 120 125 

Ala Glu Trp Pro Ser Arg Glu He Ala Asp Thr Ala Gin Asn Thr Val 
130 135 140 

Ser Gin Asp Lys Arg Glu Phe 
145 150 



<210> 373 
<211> 738 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (715) 

<223> RXA02079 

<400> 373 

cggggagccg tgcggacgct gcggaacatt aatcatccgg gagagtttca tgaaccgcgg 60 

ctcccactac tgcccaaact gccagaagcg gcgctagctg atg age gaa get ttt 115 

Met Ser Glu Ala Phe 
1 5 

gat gca acc aaa gtg cgc aaa get gtg etc acc gtc gcg ctg ctt aac 163 

Asp Ala Thr Lys Val Arg Lys Ala Val Leu Thr Val Ala Leu Leu Asn 
10 15 20 

ttc get tat ttc ttt gta gaa ttc ttt att gca tta age gca ggc tec 211 
Phe Ala Tyr Phe Phe Val Glu Phe Phe lie Ala Leu Ser Ala Gly Ser 
25 30 35 



gtt tct eta ctg get gac agt gtc gat ttt ctt gaa gac acc tec ate 
Val Ser Leu Leu Ala Asp Ser Val Asp Phe Leu Glu Asp Thr Ser lie 
40 45 50 



get gcg tgg gca gcg att caa egg ttt tec gca ccg caa gcg ccc gaa 
Ala Ala Trp Ala Ala lie Gin Arg Phe Ser Ala Pro Gin Ala Pro Glu 
90 95 100 



259 



aac ctg etc att ttc att gee eta gga tgg ccg ttg gcg agg cgc gca 307 

Asn Leu Leu lie Phe lie Ala Leu Gly Trp Pro Leu Ala Arg Arg Ala 
55 60 65 

gtg atg ggc aaa ctt atg gcg att gtg att ctt gca cct get get ttt 355 

Val Met Gly Lys Leu Met Ala lie Val lie Leu Ala Pro Ala Ala Phe 
70 75 80 85 



403 



gtg ttt ccg ate ate gtc get tct ctg ggc gee gtc gtg ate aac ggc 451 

Val Phe Pro lie lie Val Ala Ser Leu Gly Ala Val Val lie Asn Gly 
105 110 115 

gcg agt gee ate att att tct cga gtg cga caa cat ggt ggc teg ctt 4 99 

Ala Ser Ala lie lie lie Ser Arg Val Arg Gin His Gly Gly Ser Leu 
120 125 130 

ggc caa get gee ttc eta tec gee cga aat gac gtc ctg ate aac att 547 

Gly Gin Ala Ala Phe Leu Ser Ala Arg Asn Asp Val Leu lie Asn lie 
135 140 145 

gee ate ate atg atg gee tta att acc gca tgg acg acg tct gga tgg 595 

Ala lie He Met Met Ala Leu He Thr Ala Trp Thr Thr Ser Gly Trp 

150 155 160 165 

cca gat ttg ate eta ggt tgt ttc ate att ctg etc gca ctg cac gee 643 

Pro Asp Leu He Leu Gly Cys Phe He He Leu Leu Ala Leu His Ala 
170 175 180 

get cac gag gtg tgg gaa gtc agt gag gaa gaa cgc etc gee tec aaa 691 

Ala His Glu Val Trp Glu Val Ser Glu Glu Glu Arg Leu Ala Ser Lys 
185 190 195 
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gcc ctt get ggg gaa gec ate gat taggggagca gtatgagctt ttc 738 
Ala Leu Ala Gly Glu Ala lie Asp 
200 205 



<210> 374 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Met Ser Glu Ala Phe Asp Ala Thr Lys Val Arg Lys Ala Val Leu Thr 
15 10 15 

Val Ala Leu Leu Asn Phe Ala Tyr Phe Phe Val Glu Phe Phe lie Ala 
20 25 30 

Leu Ser Ala Gly Ser Val Ser Leu Leu Ala Asp Ser Val Asp Phe Leu 
35 40 45 

Glu Asp Thr Ser lie Asn Leu Leu lie Phe lie Ala Leu Gly Trp Pro 
50 55 60 

Leu Ala Arg Arg Ala Val Met Gly Lys Leu Met Ala He Val He Leu 
65 70 75 80 

Ala Pro Ala Ala Phe Ala Ala Trp Ala Ala He Gin Arg Phe Ser Ala 
85 90 95 

Pro Gin Ala Pro Glu Val Phe Pro He He Val Ala Ser Leu Gly Ala 
100 105 110 

Val Val He Asn Gly Ala Ser Ala He He He Ser Arg Val Arg Gin 
115 120 125 

His Gly Gly Ser Leu Gly Gin Ala Ala Phe Leu Ser Ala Arg Asn Asp 
130 135 140 

Val Leu He Asn He Ala He He Met Met Ala Leu He Thr Ala Trp 
145 150 155 160 

Thr Thr Ser Gly Trp Pro Asp Leu He Leu Gly Cys Phe He He Leu 
165 170 175 

Leu Ala Leu His Ala Ala His Glu Val Trp Glu Val Ser Glu Glu Glu 
180 185 190 

Arg Leu Ala Ser Lys Ala Leu Ala Gly Glu Ala He Asp 
195 200 205 



<210> 375 
<211> 1458 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1435) 
<223> RXA01303 
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<400> 375 

aacatgcggg cgcaggtcag agctgttatc ttagtactta tcacagccat agggcgggct 60 

tgacggaaag cctttccgcg taaccatgaa gaggcatcac gtg aca caa etc aac 115 

Val Thr Gin Leu Asn 
1 5 

acc aaa ggc gtt gtt ctg caa ggg tgg gat cca gaa gat cct gaa cat 163 
Thr Lys Gly Val Val Leu Gin Gly Trp Asp Pro Glu Asp Pro Glu His 
10 15 20 

tgg gac teg aaa att gca tgg cga acc ctg tgg att acc acc ttc tec 211 
Trp Asp Ser Lys lie Ala Trp Arg Thr Leu Trp lie Thr Thr Phe Ser 
25 30 35 

atg att att ggg ttc tgc gtg tgg tat ttg gtt tct gec ate get ccc 259 
Met lie lie Gly Phe Cys Val Trp Tyr Leu Val Ser Ala lie Ala Pro 
40 45 50 

eta etc aat cga att gga ttt gat etc tea gca ggt cag ctt tat tgg 307 
Leu Leu Asn Arg lie Gly Phe Asp Leu Ser Ala Gly Gin Leu Tyr Trp 
55 60 65 

etc gca tct ate ccc ggt ttg gec ggc gga tta ate cga ttg att tac 355 
Leu Ala Ser lie Pro Gly Leu Ala Gly Gly Leu lie Arg Leu lie Tyr 
70 75 80 85 

atg ttc ctt cca ccg att ctt gga acc cgc aaa ttg gtc gga att tec 403 
Met Phe Leu Pro Pro lie Leu Gly Thr Arg Lys Leu Val Gly lie Ser 
90 95 100 

tec ggt eta ttt ttg ate ccc atg ttt ggg tgg ttc ctg get gtc caa 451 
Ser Gly Leu Phe Leu lie Pro Met Phe Gly Trp Phe Leu Ala Val Gin 
105 110 115 

gat tea age act ccc tac tgg tgg ctt etc aca etc get gca etc act 499 
Asp Ser Ser Thr Pro Tyr Trp Trp Leu Leu Thr Leu Ala Ala Leu Thr 
120 125 130 

ggc att ggt ggt ggc gtg ttc tct gga tat atg ccg tec acg gga tac 547 
Gly lie Gly Gly Gly Val Phe Ser Gly Tyr Met Pro Ser Thr Gly Tyr 
135 140 145 

ttc ttc ccc aag gca aaa teg ggc act gcg ctg ggc att cag gca ggt 595 
Phe Phe Pro Lys Ala Lys Ser Gly Thr Ala Leu Gly lie Gin Ala Gly 
150 155 160 165 

ate ggc aac etc ggc gtc teg ata att cag ttc atg ggc cca tgg gtc 643 
He Gly Asn Leu Gly Val Ser He He Gin Phe Met Gly Pro Trp Val 
170 175 180 



atg ggt ttc ggt ctg ctg ggc att ggt ttc etc acc ccg cag cgc acc 
Met Gly Phe Gly Leu Leu Gly He Gly Phe Leu Thr Pro Gin Arg Thr 
185 190 195 



691 



att gaa ggc acc acg gtg ttt gtg cac aat get gcg att gtg ttg gtc 739 
He Glu Gly Thr Thr Val Phe Val His Asn Ala Ala He Val Leu Val 
200 205 210 



ccg tgg act att etc gcg gec gtt tta tec ttc ctg ttt ctt aaa gat 



787 



BGI-131CP 



-491 - 



Pro Trp Thr lie Leu Ala Ala Val Leu Ser Phe Leu Phe Leu Lys Asp 
215 220 225 



gtc cca gtc acc gca aat ttc egg caa cag ate gat ate ttt ggc aac 
Val Pro Val Thr Ala Asn Phe Arg Gin Gin He Asp He Phe Gly Asn 
230 235 



240 245 



ggt gtc ttg etc tec ttc act cca act gtc gcg ttc ttc tgg ggc tgc 

Gly Val Leu Leu Ser Phe Thr Pro Thr Val Ala Phe Phe Trp Gly Cys 

410 415 420 

gtg gtg ttc ttc ate ate gee acc get ttg acc tgg ate tac tac gee 

Val Val Phe Phe He He Ala Thr Ala Leu Thr Trp He Tyr Tyr Ala 
425 430 435 

cgc ccg aac get cca ttc ccg gga taaaccgaaa ggccaatcca tga 
Arg Pro Asn Ala Pro Phe Pro Gly 
440 445 



835 



883 



aag aac aca tgg att ttg tec att ate tac ttg atg aca ttc ggt gee 
Lys Asn Thr Trp He Leu Ser He He Tyr Leu Met Thr Phe Gly Ala 
250 255 260 

ttc gee ggt ttc gee gcg cag ttc ggt ctg ate ate aac aac aac ttc 
Phe Ala Gly Phe Ala Ala Gin Phe Gly Leu He He Asn Asn Asn Phe 
265 270 275 

ggc ate get tec ccg atg gca gag act tat cca get gag atg ctt cac 
Gly He Ala Ser Pro Met Ala Glu Thr Tyr Pro Ala Glu Met Leu His 
280 285 290 

gee ggt get acg ttc gcg ttt ctt gga cct ttg att ggt get ttg gtg 
Ala Gly Ala Thr Phe Ala Phe Leu Gly Pro Leu He Gly Ala Leu Val 
295 300 305 

cgt get gca tgg ggt cca ctg tgt gac aga ttc ggt gga get ate tgg 
Arg Ala Ala Trp Gly Pro Leu Cys Asp Arg Phe Gly Gly Ala He Trp 
310 315 320 325 

acc ttt gtc ggt ggc ate gga atg act ate gee act gca get gee gca 
Thr Phe Val Gly Gly He Gly Met Thr He Ala Thr Ala Ala Ala Ala 
330 335 340 

ate ttc eta age aga gcg gag aca cct gat gat ttc tgg cca ttc ctg 1171 
He Phe Leu Ser Arg Ala Glu Thr Pro Asp Asp Phe Trp Pro Phe Leu 
345 350 355 

tgg tec atg ctt gec ctg ttc ttc ttc acc ggt ctg ggc aat get ggc 1219 
Trp Ser Met Leu Ala Leu Phe Phe Phe Thr Gly Leu Gly Asn Ala Gly 
360 365 370 

acc ttc aaa caa atg ccc atg att ttg cct aaa cgc caa gca ggt ggc 1267 
Thr Phe Lys Gin Met Pro Met He Leu Pro Lys Arg Gin Ala Gly Gly 
375 380 385 

gtg ate ggc tgg acc ggt gec att ggt gec ttc ggc ccc ttc att gtc 1315 
Val He Gly Trp Thr Gly Ala He Gly Ala Phe Gly Pro Phe He Val 
390 395 400 405 



931 



979 



1027 



1075 



1123 



1363 



1411 



1458 



<210> 376 
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<211> 445 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 376 

Val Thr Gin Leu Asn Thr Lys Gly Val Val Leu Gin Gly Trp Asp Pro 
15 10 15 

Glu Asp Pro Glu His Trp Asp Ser Lys lie Ala Trp Arg Thr Leu Trp 
20 25 30 

lie Thr Thr Phe Ser Met lie lie Gly Phe Cys Val Trp Tyr Leu Val 
35 40 45 

Ser Ala lie Ala Pro Leu Leu Asn Arg lie Gly Phe Asp Leu Ser Ala 
50 55 60 

Gly Gin Leu Tyr Trp Leu Ala Ser lie Pro Gly Leu Ala Gly Gly Leu 
65 70 75 80 

lie Arg Leu lie Tyr Met Phe Leu Pro Pro lie Leu Gly Thr Arg Lys 
85 90 95 

Leu Val Gly lie Ser Ser Gly Leu Phe Leu lie Pro Met Phe Gly Trp 
100 105 110 

Phe Leu Ala Val Gin Asp Ser Ser Thr Pro Tyr Trp Trp Leu Leu Thr 
115 120 125 

Leu Ala Ala Leu Thr Gly lie Gly Gly Gly Val Phe Ser Gly Tyr Met 
130 135 140 

Pro Ser Thr Gly Tyr Phe Phe Pro Lys Ala Lys Ser Gly Thr Ala Leu 
145 150 155 160 

Gly lie Gin Ala Gly lie Gly Asn Leu Gly Val Ser lie lie Gin Phe 
165 170 175 

Met Gly Pro Trp Val Met Gly Phe Gly Leu Leu Gly lie Gly Phe Leu 
180 185 190 

Thr Pro Gin Arg Thr lie Glu Gly Thr Thr Val Phe Val His Asn Ala 
195 200 205 

Ala lie Val Leu Val Pro Trp Thr lie Leu Ala Ala Val Leu Ser Phe 
210 215 220 

Leu Phe Leu Lys Asp Val Pro Val Thr Ala Asn Phe Arg Gin Gin lie 
225 230 235 240 

Asp lie Phe Gly Asn Lys Asn Thr Trp lie Leu Ser lie lie Tyr Leu 
245 250 255 

Met Thr Phe Gly Ala Phe Ala Gly Phe Ala Ala Gin Phe Gly Leu lie 
260 265 270 

lie Asn Asn Asn Phe Gly lie Ala Ser Pro Met Ala Glu Thr Tyr Pro 
275 280 285 

Ala Glu Met Leu His Ala Gly Ala Thr Phe Ala Phe Leu Gly Pro Leu 
290 295 300 
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lie Gly Ala Leu 
305 

Gly Gly Ala lie 



Thr Ala Ala Ala 
340 

Phe Trp Pro Phe 
355 

Leu Gly Asn Ala 
370 

Arg Gin Ala Gly 
385 

Gly Pro Phe lie 



Phe Phe Trp Gly 

420 

Trp lie Tyr Tyr 
435 



Val Arg Ala Ala 
310 

Trp Thr Phe Val 
325 

Ala lie Phe Leu 



Leu Trp Ser Met 
360 

Gly Thr Phe Lys 
375 

Gly Val lie Gly 
390 

Val Gly Val Leu 
405 

Cys Val Val Phe 



Ala Arg Pro Asn 
440 



Trp Gly Pro Leu 
315 

Gly Gly He Gly 

330 

Ser Arg Ala Glu 
345 

Leu Ala Leu Phe 



Gin Met Pro Met 
380 

Trp Thr Gly Ala 
395 

Leu Ser Phe Thr 
410 

Phe He He Ala 
425 

Ala Pro Phe Pro 



Cys Asp Arg Phe 
320 

Met Thr He Ala 
335 

Thr Pro Asp Asp 
350 

Phe Phe Thr Gly 
365 

He Leu Pro Lys 



He Gly Ala Phe 
400 

Pro Thr Val Ala 
415 

Thr Ala Leu Thr 
430 

Gly 
445 



<210> 377 
<211> 738 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) , . (715) 

<223> RXA02079 

<400> 377 

cggggagccg tgcggacgct gcggaacatt aatcatccgg gagagtttca tgaaccgcgg 60 

ctcccactac tgcccaaact gccagaagcg gcgctagctg atg age gaa get ttt 115 

Met Ser Glu Ala Phe 
1 5 

gat gca acc aaa gtg cgc aaa get gtg etc ace gtc gcg ctg ctt aac 163 
Asp Ala Thr Lys Val Arg Lys Ala Val Leu Thr Val Ala Leu Leu Asn 
10 15 20 

ttc get tat ttc ttt gta gaa ttc ttt att gca tta age gca ggc tec 211 
Phe Ala Tyr Phe Phe Val Glu Phe Phe He Ala Leu Ser Ala Gly Ser 
25 30 35 

gtt tct eta ctg get gac agt gtc gat ttt ctt gaa gac acc tec ate 259 
Val Ser Leu Leu Ala Asp Ser Val Asp Phe Leu Glu Asp Thr Ser He 
40 45 50 



aac ctg etc att ttc att gee eta gga tgg ccg ttg gcg agg cgc gca 
Asn Leu Leu He Phe He Ala Leu Gly Trp Pro Leu Ala Arg Arg Ala 
55 60 65 



307 
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gtg atg ggc aaa ctt atg gcg att gtg att ctt gca cct get get ttt 355 
Val Met Gly Lys Leu Met Ala He Val He Leu Ala Pro Ala Ala Phe 
70 75 80 85 



get gcg tgg gca gcg att caa egg ttt tec gca ccg caa gcg ccc gaa 
Ala Ala Trp Ala Ala He Gin Arg Phe Ser Ala Pro Gin Ala Pro Glu 
90 95 100 



gcg agt gec ate att att tct cga gtg cga caa cat ggt ggc teg ctt 
Ala Ser Ala He He He Ser Arg Val Arg Gin His Gly Gly Ser Leu 
120 125 130 



ggc 



„ w caa get gec ttc eta tec gee cga aat gac gtc ctg ate aac att 
Gly Gin Ala Ala Phe Leu Ser Ala Arg Asn Asp Val Leu He Asn He 
135 140 145 



403 



gtg ttt ccg ate ate gtc get tct ctg ggc gec gtc gtg ate aac ggc 451 
Val Phe Pro He He Val Ala Ser Leu Gly Ala Val Val He Asn Gly 
105 HO 115 



499 



547 



595 



gec ate ate atg atg gee tta att ace gca tgg acg acg tct gga tgg 
Ala He He Met Met Ala Leu He Thr Ala Trp Thr Thr Ser Gly Trp 
150 155 160 165 

cca gat ttg ate eta ggt tgt ttc ate att ctg etc gca ctg cac gec 
Pro Asp Leu He Leu Gly Cys Phe He He Leu Leu Ala Leu His Ala 
170 175 180 

get cac gag gtg tgg gaa gtc agt gag gaa gaa cgc etc gee tec aaa 
Ala His Glu Val Trp Glu Val Ser Glu Glu Glu Arg Leu Ala Ser Lys 
185 190 195 

gee ctt get ggg gaa gec ate gat taggggagca gtatgagctt ttc 738 
Ala Leu Ala Gly Glu Ala He Asp 
200 205 



643 



691 



<210> 378 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 378 

Met Ser Glu Ala Phe Asp Ala Thr Lys Val Arg Lys Ala Val Leu Thr 
15 10 15 

Val Ala Leu Leu Asn Phe Ala Tyr Phe Phe Val Glu Phe Phe He Ala 
20 25 30 

Leu Ser Ala Gly Ser Val Ser Leu Leu Ala Asp Ser Val Asp Phe Leu 
35 40 45 

Glu Asp Thr Ser He Asn Leu Leu He Phe He Ala Leu Gly Trp Pro 
50 55 60 

Leu Ala Arg Arg Ala Val Met Gly Lys Leu Met Ala He Val He Leu 
65 70 75 80 

Ala Pro Ala Ala Phe Ala Ala Trp Ala Ala He Gin Arg Phe Ser Ala 
85 90 95 
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Pro Gin Ala Pro 
100 

Val Val lie Asn 
115 

His Gly Gly Ser 
130 

Val Leu lie Asn 
145 

Thr Thr Ser Gly 



Leu Ala Leu His 
180 

Arg Leu Ala Ser 
195 



Glu Val Phe Pro 



Gly Ala Ser Ala 
120 

Leu Gly Gin Ala 
135 

He Ala He He 
150 

Trp Pro Asp Leu 
165 

Ala Ala His Glu 



Lys Ala Leu Ala 
200 



He He Val Ala 
105 

He He He Ser 



Ala Phe Leu Ser 
140 

Met Met Ala Leu 
155 

He Leu Gly Cys 
170 

Val Trp Glu Val 
185 

Gly Glu Ala He 



Ser Leu Gly Ala 
110 

Arg Val Arg Gin 
125 

Ala Arg Asn Asp 



He Thr Ala Trp 
160 

Phe He He Leu 
175 

Ser Glu Glu Glu 
190 

Asp 
205 



<210> 379 
<211> 1173 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1150) 
<223> RXN00832 

<400> 379 

gagattgtgc taggttctga tgaggcttcg ggacgacccg aagaaatcta tgacagcctg 60 

ggaacggccc agagttctta agaaagtttg actagagaac atg ccg ttt tct tgg 115 

Met Pro Phe Ser Trp 
1 5 

eta aaa cca att gat tat gec cgc ate ttt gtc ggc tgg gca teg att 163 
Leu Lys Pro He Asp Tyr Ala Arg He Phe Val Gly Trp Ala Ser He 
10 15 20 

ttt ate ate ccc etc ate aca ctg cca tea att att gag ttg gcg ctg 211 
Phe He He Pro Leu He Thr Leu Pro Ser He He Glu Leu Ala Leu 
25 30 35 

ate gtg gca gtc ate eta ttc tgc gca ttt ggc gtg gtg aag atg gcg 259 
He Val Ala Val He Leu Phe Cys Ala Phe Gly Val Val Lys Met Ala 
40 45 50 



gag cgt ttg get cat att ttg ggt gat cct ttt gga teg ttg ate ctt 

Glu Arg Leu Ala His He Leu Gly Asp Pro Phe Gly Ser Leu He Leu 
55 60 65 

acc ttg teg ate gtg ate att gaa gtg att ttg ate tgt gcg gtg atg 

Thr Leu Ser He Val He He Glu Val He Leu He Cys Ala Val Met 

70 75 80 85 

ctg ggg cct get gat tea acc act get ggt egg gat tec gtg atg gca 



307 



355 



403 
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Leu Gly Pro Ala Asp Ser Thr Thr Ala Gly Arg Asp Ser Val Met Ala 
90 95 100 

gtg tec atg ate ate atg ggt ttg gtc gtg gga ttg tgc eta etc att 
Val Ser Met lie He Met Gly Leu Val Val Gly Leu Cys Leu Leu He 
105 HO H5 

ggt ggt tta agg cat gga age atg cca cac aat ggg gtg gga act ccg 
Gly Gly Leu Arg His Gly Ser Met Pro His Asn Gly Val Gly Thr Pro 
120 125 130 

acc tac ttg gtg ctg ate gca act ttt tec gta ate gee ttt gcg gtt 
Thr Tyr Leu Val Leu He Ala Thr Phe Ser Val He Ala Phe Ala Val 
135 140 145 

cca get ttc agg gga gaa tac tec act ggg cag gca ctt gtt att tea 
Pro Ala Phe Arg Gly Glu Tyr Ser Thr Gly Gin Ala Leu Val He Ser 
150 155 160 165 

aca ctg aca gca gtg gtg tac ggg ttc ttc ctg ttt cgc caa atg ggt 
Thr Leu Thr Ala Val Val Tyr Gly Phe Phe Leu Phe Arg Gin Met Gly 
170 175 180 

gec caa get ggt gaa ttt caa gag gtc gag gtc gca gaa aag gca gac 
Ala Gin Ala Gly Glu Phe Gin Glu Val Glu Val Ala Glu Lys Ala Asp 
185 190 195 

gac gca gca aaa tgg gag gtc cca ttt aga ggc tta ate ttg att ate 
Asp Ala Ala Lys Trp Glu Val Pro Phe Arg Gly Leu He Leu He He 
200 205 210 

act gtg etc ccc ate gtg ttg ctg tec cat gac atg gec acg gtg atg 
Thr Val Leu Pro He Val Leu Leu Ser His Asp Met Ala Thr Val Met 



215 



220 225 



gat gaa gtc ctg gca age ctt ggt gca ccc gta gca atg get gga tta 
Asp Glu Val Leu Ala Ser Leu Gly Ala Pro Val Ala Met Ala Gly Leu 

235 240 245 



230 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



att att gee acc att gtc ttc ttg cca gag acc ate acc tec ttg aaa 
He He Ala Thr He Val Phe Leu Pro Glu Thr He Thr Ser Leu Lys 
250 255 260 

get gcg tgg aca gga gag att cag cga gta age aac etc gcg cat gga 931 
Ala Ala Trp Thr Gly Glu He Gin Arg Val Ser Asn Leu Ala His Gly 
265 270 275 

gec caa gta tea acg gtg ggg ctg aca ate cca get gtt eta gtg ate 97 9 
Ala Gin Val Ser Thr Val Gly Leu Thr He Pro Ala Val Leu Val He 
280 285 290 

ggc gtg ate aca ggt caa gat gta gtt ttg ggg gag acc ccg ate aac 
Gly Val He Thr Gly Gin Asp Val Val Leu Gly Glu Thr Pro He Asn 
295 300 305 

ttg ttg ctg ctg gga acc acc att gcg gtg aca gee att gcg ttt age 
Leu Leu Leu Leu Gly Thr Thr He Ala Val Thr Ala He Ala Phe Ser 
310 315 320 325 

tec aag aaa gtc agt get gtg cat ggc teg gtg ctg etc atg ctt ttc 1123 
Ser Lys Lys Val Ser Ala Val His Gly Ser Val Leu Leu Met Leu Phe 



1027 



1075 
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330 335 340 

ggt gtt tac atg atg age atg ttc gec tgatttaggt agcctggtgg 1170 
Gly Val Tyr Met Met Ser Met Phe Ala 
345 350 

1173 

gaa 



<210> 380 
<211> 350 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 380 

Met Pro Phe Ser Trp Leu Lys Pro He Asp Tyr Ala Arg He Phe Val 
15 10 15 

Gly Trp Ala Ser He Phe He He Pro Leu He Thr Leu Pro Ser He 
20 25 30 

He Glu Leu Ala Leu He Val Ala Val He Leu Phe Cys Ala Phe Gly 
35 40 45 

Val Val Lys Met Ala Glu Arg Leu Ala His He Leu Gly Asp Pro Phe 
50 55 60 

Gly Ser Leu He Leu Thr Leu Ser He Val He He Glu Val He Leu 
65 70 75 80 

He Cys Ala Val Met Leu Gly Pro Ala Asp Ser Thr Thr Ala Gly Arg 
85 90 95 

Asp Ser Val Met Ala Val Ser Met He He Met Gly Leu Val Val Gly 
100 105 HO 

Leu Cys Leu Leu He Gly Gly Leu Arg His Gly Ser Met Pro His Asn 
115 120 125 

Gly Val Gly Thr Pro Thr Tyr Leu Val Leu He Ala Thr Phe Ser Val 
130 135 140 

He Ala Phe Ala Val Pro Ala Phe Arg Gly Glu Tyr Ser Thr Gly Gin 
145 150 155 160 

Ala Leu Val He Ser Thr Leu Thr Ala Val Val Tyr Gly Phe Phe Leu 
165 170 175 

Phe Arg Gin Met Gly Ala Gin Ala Gly Glu Phe Gin Glu Val Glu Val 
180 185 190 

Ala Glu Lys Ala Asp Asp Ala Ala Lys Trp Glu Val Pro Phe Arg Gly 
195 200 205 

Leu He Leu He He Thr Val Leu Pro He Val Leu Leu Ser His Asp 
210 215 220 

Met Ala Thr Val Met Asp Glu Val Leu Ala Ser Leu Gly Ala Pro Val 
225 230 235 240 

Ala Met Ala Gly Leu He He Ala Thr He Val Phe Leu Pro Glu Thr 
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Ile Thr Ser Leu 

260 

Asn Leu Ala His 
275 

Ala Val Leu Val 
290 

Glu Thr Pro lie 
305 

Ala lie Ala Phe 



Leu Leu Met Leu 
340 



245 

Lys Ala Ala Trp 



Gly Ala Gin Val 
280 

lie Gly Val lie 
295 

Asn Leu Leu Leu 
310 

Ser Ser Lys Lys 
325 

Phe Gly Val Tyr 



250 

Thr Gly Glu He 
265 

Ser Thr Val Gly 



Thr Gly Gin Asp 
300 

Leu Gly Thr Thr 
315 

Val Ser Ala Val 
330 

Met Met Ser Met 
345 



255 

Gin Arg Val Ser 
270 

Leu Thr lie Pro 
285 

Val Val Leu Gly 



He Ala Val Thr 
320 

His Gly Ser Val 
335 

Phe Ala 
350 



<210> 381 
<211> 578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (555) 
<223> FRXA00832 

<400> 381 

aca ctg aca gca gtg gtg tac ggg ttc ttc ctg ttt cgc caa atg ggt 48 
Thr Leu Thr Ala Val Val Tyr Gly Phe Phe Leu Phe Arg Gin Met Gly 
15 10 15 

gcc caa get ggt gaa ttt caa gag gtc gag gtc gca gaa aag gca gac 96 
Ala Gin Ala Gly Glu Phe Gin Glu Val Glu Val Ala Glu Lys Ala Asp 
20 25 30 

gac gca gca aaa tgg gag gtc cca ttt aga ggc tta ate ttg att ate 144 
Asp Ala Ala Lys Trp Glu Val Pro Phe Arg Gly Leu He Leu He He 
35 40 45 

act gtg etc ccc ate gtg ttg ctg tec cat gac atg gcc acg gtg atg 192 
Thr Val Leu Pro He Val Leu Leu Ser His Asp Met Ala Thr Val Met 
50 55 60 

gat gaa gtc ctg gca age ctt ggt gca ccc gta gca atg get gga tta 240 
Asp Glu Val Leu Ala Ser Leu Gly Ala Pro Val Ala Met Ala Gly Leu 
65 70 75 80 

att att gcc acc att gtc ttc ttg cca gag acc ate acc tec ttg aaa 288 
He lie Ala Thr He Val Phe Leu Pro Glu Thr He Thr Ser Leu Lys 
85 90 95 

get gcg tgg aca gga gag att cag cga gta age aac etc gcg cat gga 336 
Ala Ala Trp Thr Gly Glu He Gin Arg Val Ser Asn Leu Ala His Gly 
100 105 110 



gcc caa gta tea acg gtg ggg ctg aca ate cca get gtt eta gtg ate 384 
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Ala Gin Val Ser Thr Val Gly Leu Thr lie Pro Ala Val Leu Val He 
115 120 125 

ggc gtg ate aca ggt caa gat gta gtt ttg ggg gag acc ccg ate aac 

Gly Val He Thr Gly Gin Asp Val Val Leu Gly Glu Thr Pro He Asn 

130 135 140 

ttg ttg ctg ctg gga acc acc att gcg gtg aca gec att gcg ttt age 

Leu Leu Leu Leu Gly Thr Thr He Ala Val Thr Ala He Ala Phe Ser 

145 150 155 160 

tec aag aaa gtc agt get gtg cat ggc teg gtg ctg etc atg ctt ttc 

Ser Lys Lys Val Ser Ala Val His Gly Ser Val Leu Leu Met Leu Phe 

165 170 175 



432 



480 



528 



ggt gtt tac atg atg age atg ttc gec tgatttaggt agcctggtgg 575 
Gly Val Tyr Met Met Ser Met Phe Ala 
180 185 



gaa 



578 



<210> 382 
<211> 185 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 382 

Thr Leu Thr Ala Val Val Tyr Gly Phe Phe Leu Phe Arg Gin Met Gly 
15 10 15 

Ala Gin Ala Gly Glu Phe Gin Glu Val Glu Val Ala Glu Lys Ala Asp 
20 25 30 

Asp Ala Ala Lys Trp Glu Val Pro Phe Arg Gly Leu He Leu He He 
35 40 45 

Thr Val Leu Pro He Val Leu Leu Ser His Asp Met Ala Thr Val Met 
50 55 60 

Asp Glu Val Leu Ala Ser Leu Gly Ala Pro Val Ala Met Ala Gly Leu 
65 70 75 80 

He He Ala Thr He Val Phe Leu Pro Glu Thr He Thr Ser Leu Lys 
85 90 95 

Ala Ala Trp Thr Gly Glu He Gin Arg Val Ser Asn Leu Ala His Gly 
100 105 110 

Ala Gin Val Ser Thr Val Gly Leu Thr He Pro Ala Val Leu Val He 
115 120 125 

Gly Val He Thr Gly Gin Asp Val Val Leu Gly Glu Thr Pro He Asn 
130 135 140 

Leu Leu Leu Leu Gly Thr Thr He Ala Val Thr Ala He Ala Phe Ser 
145 150 155 160 

Ser Lys Lys Val Ser Ala Val His Gly Ser Val Leu Leu Met Leu Phe 
165 170 175 
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Gly Val Tyr Met Met Ser Met Phe Ala 
180 185 



<210> 383 
<211> 2733 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2710) 
<223> RXN0Q378 

<400> 383 

accgtgagcc ttatactgtg aggacattaa aagtgacacc tctttttcta tcttttacaa 60 

cccaagaagg tttatcgtga gcacaccgga ttcttcctcg gtg gac aag gcc gta 115 

Val Asp Lys Ala Val 
1 5 

aac act get ate tct gac gcc aaa aca gcg gcg etc aag gca ggt gtt 163 
Asn Thr Ala lie Ser Asp Ala Lys Thr Ala Ala Leu Lys Ala Gly Val 
10 15 20 

gga ttg aac cga gcc acc gcc tea gaa gaa gag gaa gat tta age tea 211 
Gly Leu Asn Arg Ala Thr Ala Ser Glu Glu Glu Glu Asp Leu Ser Ser 
25 30 35 

age att aag gtt tct ttg gcc ttt gag etc gag ggg tta age aat gca 259 
Ser lie Lys Val Ser Leu Ala Phe Glu Leu Glu Gly Leu Ser Asn Ala 
40 45 50 

cca teg ttg atg gtg gtg gaa aaa gcc eta gag aag ate ccc ggt gta 307 
Pro Ser Leu Met Val Val Glu Lys Ala Leu Glu Lys lie Pro Gly Val 
55 60 65 

tec gcg gat ctg att tac cct tea caa act gca tgg att aca gca act 355 
Ser Ala Asp Leu lie Tyr Pro Ser Gin Thr Ala Trp lie Thr Ala Thr 
70 75 80 85 

gat egg gta cat ccc gaa acc etc att gag gtg ttt gag cag ttc ggc 403 
Asp Arg Val His Pro Glu Thr Leu lie Glu Val Phe Glu Gin Phe Gly 
90 95 100 

ate aaa gca cac ctt tct aat tea teg ctg ctg cgc agg cat caa cag 451 
lie Lys Ala His Leu Ser Asn Ser Ser Leu Leu Arg Arg His Gin Gin 
105 110 115 

etc age gcg gaa gta aat agg gaa gca cgc ctt gat cgt tac cgc tec 499 
Leu Ser Ala Glu Val Asn Arg Glu Ala Arg Leu Asp Arg Tyr Arg Ser 
120 12S 130 

cga atg gat gcc aag cga ate teg cct cgt gtg cga agg cat aac cga 547 
Arg Met Asp Ala Lys Arg lie Ser Pro Arg Val Arg Arg His Asn Arg 
135 140 145 

caa gaa atg gta cat gcg gta cgc get cgt gaa agt ggt tgg att aaa 595 
Gin Glu Met Val His Ala Val Arg Ala Arg Glu Ser Gly Trp lie Lys 
150 155 160 165 
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cgc agg aat cac acc acc teg cag cat gaa gac cca atg teg ggc gat 643 
Arg Arg Asn His Thr Thr Ser Gin His Glu Asp Pro Met Ser Gly Asp 
170 175 180 

gtg ctg ttc acc gec cgc gca ctg att aca cct aag cgt ttg tgg gtg 691 
Val Leu Phe Thr Ala Arg Ala Leu lie Thr Pro Lys Arg Leu Trp Val 
185 190 195 

teg ttg ccg ttt gcg etc ate gta ttg gcg tta teg ttg aat cct teg 739 
Ser Leu Pro Phe Ala Leu lie Val Leu Ala Leu Ser Leu Asn Pro Ser 
200 205 210 

tgg cag ttt gat tat tgg cag tgg ttg tec get gtg ttg get att cct 787 
Trp Gin Phe Asp Tyr Trp Gin Trp Leu Ser Ala Val Leu Ala lie Pro 
215 220 225 

gtg gtg gtg tgg ggt gec tgg ccg ttt cac cgc get gca gca ggc ggt 835 
Val Val Val Trp Gly Ala Trp Pro Phe His Arg Ala Ala Ala Gly Gly 
230 235 240 245 

att cgt cga gga att tec get ctt gat gcg acc age tea ate get att 883 
lie Arg Arg Gly He Ser Ala Leu Asp Ala Thr Ser Ser He Ala He 
250 255 260 

get get gca tac gcg tgg tct ate gee atg ctg ttg ttt gaa acc cca 931 
Ala Ala Ala Tyr Ala Trp Ser He Ala Met Leu Leu Phe Glu Thr Pro 
265 270 275 

gga ggt aaa tec tgg egg tea tat ccg tec tgg ttc get ttt gac cac 97 9 
Gly Gly Lys Ser Trp Arg Ser Tyr Pro Ser Trp Phe Ala Phe Asp His 
280 285 290 

ggc acg ttg acc caa aac gag att tat ttt gat gtg gee tgc gga ate 1027 
Gly Thr Leu Thr Gin Asn Glu He Tyr Phe Asp Val Ala Cys Gly He 
295 300 305 

acc gtg ttg ctt ctt gec gga egg ctg ctg aca agg cgt cga age caa 1075 
Thr Val Leu Leu Leu Ala Gly Arg Leu Leu Thr Arg Arg Arg Ser Gin 
310 315 320 325 

tec agt ttg tta gcg gaa ctt ggt cgc etc caa ate gat cca cag cgc 1123 
Ser Ser Leu Leu Ala Glu Leu Gly Arg Leu Gin He Asp Pro Gin Arg 
330 335 340 

att gtc act gtg gtg cgt aaa cac cga ttg aag cgc gta gtc cag gaa 1171 
He Val Thr Val Val Arg Lys His Arg Leu Lys Arg Val Val Gin Glu 
345 350 355 

ctg aac att cca gtg cag gaa gtc cgt gtc aat gac gat gtg aaa gtt 1219 
Leu Asn He Pro Val Gin Glu Val Arg Val Asn Asp Asp Val Lys Val 
360 365 370 

cca cct aat acc acg ate cct gtg gat ggc act gtc ate ggt ggc ggt 1267 
Pro Pro Asn Thr Thr He Pro Val Asp Gly Thr Val He Gly Gly Gly 
375 380 385 

teg egg ate gca get age ate ate atg gga caa gac cag cgt gat gta 1315 
Ser Arg He Ala Ala Ser He He Met Gly Gin Asp Gin Arg Asp Val 
390 395 400 405 



aaa gta aat gac aaa gtt ttc gee ggc age etc aac etc gaa tec gaa 



1363 
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Lys Val Asn Asp Lys Val Phe Ala Gly Ser Leu Asn Leu Glu Ser Glu 
410 415 420 

ate aag gtt cgt gtt att cgc act ggt cac cgc acc cgc ate gec gcg 
He Lys Val Arg Val He Arg Thr Gly His Arg Thr Arg He Ala Ala 
425 430 435 

gta cat agg tgg gtt aaa gaa gcg acg ttg aag gaa aac cgc cac aat 
Val His Arg Trp Val Lys Glu Ala Thr Leu Lys Glu Asn Arg His Asn 
440 445 450 

agg gca gcg ate cgt teg gee ggt aac ctt gtg ccc ate acg ttc acc 
Arg Ala Ala He Arg Ser Ala Gly Asn Leu Val Pro He Thr Phe Thr 
455 460 465 

ctt get gtg gtg gac ttc tgt ctg tgg gca ctg ate tct gga aac ate 1555 
Leu Ala Val Val Asp Phe Cys Leu Trp Ala Leu He Ser Gly Asn He 
470 475 480 485 



aac get gca ttt acc act acc ttg get gtc ctt gcg tgc gtg get ccg 
Asn Ala Ala Phe Thr Thr Thr Leu Ala Val Leu Ala Cys Val Ala Pro 
490 495 500 



get gca gca cga cac ggt att ttg gtc cgc tct ggt gaa att ttc cga 
Ala Ala Ala Arg His Gly He Leu Val Arg Ser Gly Glu He Phe Arg 
520 525 530 



gac cca gaa eta gtg ctg cgt gtc gec ggg gcg ttg gee atg gaa tec 
Asp Pro Glu Leu Val Leu Arg Val Ala Gly Ala Leu Ala Met Glu Ser 
570 575 580 

cac cac gcg att tec aaa gca ctg gtg aaa gca tec cgt gaa get cgt 
His His Ala He Ser Lys Ala Leu Val Lys Ala Ser Arg Glu Ala Arg 
585 590 595 

gat acc ggc gec ggt ggt gaa gat gtc cca cac tgg att gaa gta ggc 
Asp Thr Gly Ala Gly Gly Glu Asp Val Pro His Trp He Glu Val Gly 
600 605 610 

aac gtg gaa ate acc gaa gec ggc tea ttc caa gca acc ate gag ctg 
Asn Val Glu He Thr Glu Ala Gly Ser Phe Gin Ala Thr He Glu Leu 
615 620 625 

cca ctg ate aaa cca tct ggc gaa aaa ate atg cgc acc aca gaa gca 
Pro Leu He Lys Pro Ser Gly Glu Lys He Met Arg Thr Thr Glu Ala 
630 635 640 645 

etc ctg tgg cga cca cga tec atg aca gaa gtc cgt gag cac tta age 
Leu Leu Trp Arg Pro Arg Ser Met Thr Glu Val Arg Glu His Leu Ser 



1411 



1459 



1507 



1603 



gtg gee tta gcg ttg tct get cca ctt gec acg agg aat tec ate gaa 1651 
Val Ala Leu Ala Leu Ser Ala Pro Leu Ala Thr Arg Asn Ser He Glu 
505 510 515 



1699 



gtt etc gat gat gtg gat act gec gta ttt aat cgt gtg ggc aca eta 1747 
Val Leu Asp Asp Val Asp Thr Ala Val Phe Asn Arg Val Gly Thr Leu 
535 540 545 

acc gat ggc gaa atg aca gtg gaa acc gtc aca gca gac aaa ggc gag 1795 
Thr Asp Gly Glu Met Thr Val Glu Thr Val Thr Ala Asp Lys Gly Glu 
550 555 560 565 



1843 



1891 



1939 



1987 



2035 



2083 
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ccc cga eta 
Pro Arg Leu 



cga tgg aaa 
Arg Trp Lys 
680 

aga tea gat 
Arg Ser Asp 
695 

gag acc atg 
Glu Thr Met 
710 

gca gac age 
Ala Asp Ser 



aag aaa gec 
Lys Lys Ala 



gcg atg ate 
Ala Met lie 
760 

gtg ggt gta 
Val Gly Val 
775 

tec gat gac 
Ser Asp Asp 
790 

age gtg ccg 
Ser Val Pro 



aat ggc aat 
Asn Gly Asn 



ctt gca gtg 
Leu Ala Val 
840 

ctg gcg tct 
Leu Ala Ser 
855 



650 

gtg gca gca 
Val Ala Ala 
665 

ggc aaa gac 
Gly Lys Asp 



tec tec gat 
Ser Ser Asp 



atg ctt tea 
Met Leu Ser 
715 

tta ggc ate 
Leu Gly lie 
730 

cag gtc gtc 
Gin Val Val 
745 

ggc gat gaa 
Gly Asp Glu 



ctg atg ggc 
Leu Met Gly 



ccg gca get 
Pro Ala Ala 
795 

acg ctg ttt 
Thr Leu Phe 
810 

att get ctg 
lie Ala Leu 
825 

tct ggc ttg 
Ser Gly Leu 



teg ctg ctt 
Ser Leu Leu 



gca acc tea 
Ala Thr Ser 
670 

cgc gga gtt 
Arg Gly Val 
685 

gcg att att 
Ala lie lie 
700 

cgt gat act 
Arg Asp Thr 



acc cac gtc 
Thr His Val 



cgt gca gtc 
Arg Ala Val 
750 

tea gta atg 
Ser Val Met 
765 

gtc gat cgt 
Val Asp Arg 
780 

gac gtt gtg 
Asp Val Val 



aaa ctg get 
Lys Leu Ala 



gee tgg ate 
Ala Trp lie 
830 

ctg cat cca 
Leu His Pro 
845 

att gaa tgg 
lie Glu Trp 
860 



655 

ggt ggc gca 
Gly Gly Ala 



ate act eta 
lie Thr Leu 



gcg att gaa 
Ala He Glu 
705 

tac ccg gtg 
Tyr Pro Val 
720 

ttg gee ggc 
Leu Ala Gly 

735 

cac acc cgc 
His Thr Arg 



gac tgt ttg 
Asp Cys Leu 



ccc tea gat 
Pro Ser Asp 
785 

gtc atg cgc 
Val Met Arg 
800 

cga cgc tac 
Arg Arg Tyr 
815 

tat aac ggt 
Tyr Asn Gly 



atg get gcg 
Met Ala Ala 



cgc teg ggc 
Arg Ser Gly 
865 



660 

cca ctg ate 
Pro Leu He 
675 

agt gac cac 
Ser Asp His 
690 

gaa caa ggc 
Glu Gin Gly 



gca cgt cga 
Ala Arg Arg 



ate gcg ccg 
He Ala Pro 
740 

gga tec act 
Gly Ser Thr 
755 

aaa gtc get 
Lys Val Ala 
770 

ctg cgt gat 
Leu Arg Asp 



gaa gag gtc 
Glu Glu Val 



gec aag ttg 
Ala Lys Leu 
820 

gtt gec atg 
Val Ala Met 
835 

acc gtg get 
Thr Val Ala 
850 

agg gcg cgc 
Arg Ala Arg 



gtg 2131 
Val 



gtg 2179 
Val 



ate 2227 
He 



tac 2275 

Tyr 

725 

ggc 2323 
Gly 



gtc 2371 
Val 



gac 2419 
Asp 



gat 2467 
Asp 



atg 2515 

Met 

805 

gtc 2563 
Val 



gtg 2611 
Val 



atg 2659 
Met 



aag 2707 
Lys 



tac taaccagcaa ttcccaagcc caa 2733 

Tyr 

870 



<210> 384 
<211> 870 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Val Asp Lys Ala Val Asn Thr Ala lie Ser Asp Ala Lys Thr Ala Ala 
15 10 15 

Leu Lys Ala Gly Val Gly Leu Asn Arg Ala Thr Ala Ser Glu Glu Glu 
20 25 30 

Glu Asp Leu Ser Ser Ser lie Lys Val Ser Leu Ala Phe Glu Leu Glu 
35 40 45 

Gly Leu Ser Asn Ala Pro Ser Leu Met Val Val Glu Lys Ala Leu Glu 
50 55 60 

Lys lie Pro Gly Val Ser Ala Asp Leu lie Tyr Pro Ser Gin Thr Ala 
65 70 75 80 

Trp lie Thr Ala Thr Asp Arg Val His Pro Glu Thr Leu He Glu Val 
85 90 95 

Phe Glu Gin Phe Gly He Lys Ala His Leu Ser Asn Ser Ser Leu Leu 
100 105 110 

Arg Arg His Gin Gin Leu Ser Ala Glu Val Asn Arg Glu Ala Arg Leu 
115 120 125 

Asp Arg Tyr Arg Ser Arg Met Asp Ala Lys Arg He Ser Pro Arg Val 
130 135 140 

Arg Arg His Asn Arg Gin Glu Met Val His Ala Val Arg Ala Arg Glu 
145 150 155 160 

Ser Gly Trp He Lys Arg Arg Asn His Thr Thr Ser Gin His Glu Asp 
165 170 175 

Pro Met Ser Gly Asp Val Leu Phe Thr Ala Arg Ala Leu He Thr Pro 
180 185 190 

Lys Arg Leu Trp Val Ser Leu Pro Phe Ala Leu lie Val Leu Ala Leu 
195 200 205 

Ser Leu Asn Pro Ser Trp Gin Phe Asp Tyr Trp Gin Trp Leu Ser Ala 
210 215 220 

Val Leu Ala He Pro Val Val Val Trp Gly Ala Trp Pro Phe His Arg 
225 230 235 240 

Ala Ala Ala Gly Gly lie Arg Arg Gly He Ser Ala Leu Asp Ala Thr 
245 250 255 

Ser Ser He Ala lie Ala Ala Ala Tyr Ala Trp Ser He Ala Met Leu 
260 265 270 

Leu Phe Glu Thr Pro Gly Gly Lys Ser Trp Arg Ser Tyr Pro Ser Trp 
275 280 285 

Phe Ala Phe Asp His Gly Thr Leu Thr Gin Asn Glu He Tyr Phe Asp 
290 295 300 
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Val Ala Cys Gly 
305 

Arg Arg Arg Ser 



lie Asp Pro Gin 
340 

Arg Val Val Gin 
355 

Asp Asp Val Lys 
370 

Val He Gly Gly 
385 

Asp Gin Arg Asp 



Asn Leu Glu Ser 
420 

Thr Arg He Ala 
435 

Glu Asn Arg His 
450 

Pro He Thr Phe 
465 

He Ser Gly Asn 



Ala Cys Val Ala 
500 

Arg Asn Ser He 
515 

Gly Glu He Phe 
530 

Arg Val Gly Thr 
545 

Ala Asp Lys Gly 



Leu Ala Met Glu 
580 

Ser Arg Glu Ala 
595 

Trp He Glu Val 
610 



He Thr Val Leu 
310 

Gin Ser Ser Leu 
325 

Arg He Val Thr 



Glu Leu Asn He 
360 

Val Pro Pro Asn 
375 

Gly Ser Arg He 
390 

Val Lys Val Asn 
405 

Glu He Lys Val 



Ala Val His Arg 
440 

Asn Arg Ala Ala 
455 

Thr Leu Ala Val 
470 

He Asn Ala Ala 
485 

Pro Val Ala Leu 



Glu Ala Ala Ala 
520 

Arg Val Leu Asp 
535 

Leu Thr Asp Gly 
550 

Glu Asp Pro Glu 
565 

Ser His His Ala 



Arg Asp Thr Gly 
600 

Gly Asn Val Glu 
615 



Leu Leu Ala Gly 
315 

Leu Ala Glu Leu 
330 

Val Val Arg Lys 
345 

Pro Val Gin Glu 



Thr Thr He Pro 
380 

Ala Ala Ser He 
395 

Asp Lys Val Phe 
410 

Arg Val He Arg 
425 

Trp Val Lys Glu 



He Arg Ser Ala 
460 

Val Asp Phe Cys 
475 

Phe Thr Thr Thr 
490 

Ala Leu Ser Ala 
505 

Arg His Gly He 



Asp Val Asp Thr 
540 

Glu Met Thr Val 
555 

Leu Val Leu Arg 
570 

He Ser Lys Ala 
585 

Ala Gly Gly Glu 



He Thr Glu Ala 
620 



Arg Leu Leu Thr 
320 

Gly Arg Leu Gin 
335 

His Arg Leu Lys 
350 

Val Arg Val Asn 
365 

Val Asp Gly Thr 



He Met Gly Gin 
400 

Ala Gly Ser Leu 
415 

Thr Gly His Arg 
430 

Ala Thr Leu Lys 
445 

Gly Asn Leu Val 



Leu Trp Ala Leu 
480 

Leu Ala Val Leu 
495 

Pro Leu Ala Thr 
510 

Leu Val Arg Ser 
525 

Ala Val Phe Asn 



Glu Thr Val Thr 
560 

Val Ala Gly Ala 
575 

Leu Val Lys Ala 
590 

Asp Val Pro His 
605 

Gly Ser Phe Gin 



Ala Thr He Glu Leu Pro Leu He Lys Pro Ser Gly Glu Lys He Met 
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625 630 635 640 

Arg Thr Thr Glu Ala Leu Leu Trp Arg Pro Arg Ser Met Thr Glu Val 
645 650 655 

Arg Glu His Leu Ser Pro Arg Leu Val Ala Ala Ala Thr Ser Gly Gly 
660 665 670 

Ala Pro Leu lie Val Arg Trp Lys Gly Lys Asp Arg Gly Val lie Thr 
675 680 685 

Leu Ser Asp His Val Arg Ser Asp Ser Ser Asp Ala lie lie Ala lie 
690 695 700 

Glu Glu Gin Gly lie Glu Thr Met Met Leu Ser Arg Asp Thr Tyr Pro 
705 710 715 720 

Val Ala Arg Arg Tyr Ala Asp Ser Leu Gly lie Thr His Val Leu Ala 
725 730 735 

Gly lie Ala Pro Gly Lys Lys Ala Gin Val Val Arg Ala Val His Thr 
740 745 750 

Arg Gly Ser Thr Val Ala Met lie Gly Asp Glu Ser Val Met Asp Cys 
755 760 765 

Leu Lys Val Ala Asp Val Gly Val Leu Met Gly Val Asp Arg Pro Ser 
770 775 780 

Asp Leu Arg Asp Asp Ser Asp Asp Pro Ala Ala Asp Val Val Val Met 
785 790 795 800 

Arg Glu Glu Val Met Ser Val Pro Thr Leu Phe Lys Leu Ala Arg Arg 
805 810 815 

Tyr Ala Lys Leu Val Asn Gly Asn lie Ala Leu Ala Trp lie Tyr Asn 
820 825 830 

Gly Val Ala Met Val Leu Ala Val Ser Gly Leu Leu His Pro Met Ala 
835 840 845 

Ala Thr Val Ala Met Leu Ala Ser Ser Leu Leu lie Glu Trp Arg Ser 
850 855 860 

Gly Arg Ala Arg Lys Tyr 
865 870 



<210> 385 
<211> 1796 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1773) 

<223> FRXA00378 

<400> 385 

aaa tec tgg egg tea tat ccg tec tgg ttc get ttt gac cac ggc acg 
Lys Ser Trp Arg Ser Tyr Pro Ser Trp Phe Ala Phe Asp His Gly Thr 
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15 10 15 

ttg acc caa aac gag att tat ttt gat gtg gcc tgc gga ate acc gtg 96 

Leu Thr Gin Asn Glu lie Tyr Phe Asp Val Ala Cys Gly He Thr Val 
20 25 30 

ttg ctt ctt gcc gga egg ctg ctg aca agg cgt cga age caa tec agt 144 

Leu Leu Leu Ala Gly Arg Leu Leu Thr Arg Arg Arg Ser Gin Ser Ser 
35 40 45 

ttg tta gcg gaa ctt ggt cgc etc caa ate gat cca cag cgc att gtc 192 

Leu Leu Ala Glu Leu Gly Arg Leu Gin He Asp Pro Gin Arg He Val 
50 55 60 

act gtg gtg cgt aaa cac cga ttg aag cgc gta gtc cag gaa ctg aac 240 

Thr Val Val Arg Lys His Arg Leu Lys Arg Val Val Gin Glu Leu Asn 

65 70 75 80 

att cca gtg cag gaa gtc cgt gtc aat gac gat gtg aaa gtt cca cct 288 

He Pro Val Gin Glu Val Arg Val Asn Asp Asp Val Lys Val Pro Pro 

85 90 95 

aat acc acg ate cct gtg gat ggc act gtc ate ggt ggc ggt teg egg 336 

Asn Thr Thr He Pro Val Asp Gly Thr Val He Gly Gly Gly Ser Arg 
100 105 110 

ate gca get age ate ate atg gga caa gac cag cgt gat gta aaa gta 384 

He Ala Ala Ser He He Met Gly Gin Asp Gin Arg Asp Val Lys Val 
115 120 125 

aat gac aaa gtt ttc gcc ggc age etc aac etc gaa tec gaa ate aag 432 

Asn Asp Lys Val Phe Ala Gly Ser Leu Asn Leu Glu Ser Glu He Lys 
130 135 140 

gtt cgt gtt att cgc act ggt cac cgc acc cgc ate gcc gcg gta cat 480 

Val Arg Val He Arg Thr Gly His Arg Thr Arg He Ala Ala Val His 

145 150 155 160 

agg tgg gtt aaa gaa gcg acg ttg aag gaa aac cgc cac aat agg gca 528 

Arg Trp Val Lys Glu Ala Thr Leu Lys Glu Asn Arg His Asn Arg Ala 

165 170 175 

gcg ate cgt teg gcc ggt aac ctt gtg ccc ate acg ttc acc ctt get 576 

Ala He Arg Ser Ala Gly Asn Leu Val Pro He Thr Phe Thr Leu Ala 
180 185 190 

gtg gtg gac ttc tgt ctg tgg gca ctg ate tct gga aac ate aac get 624 

Val Val Asp Phe Cys Leu Trp Ala Leu He Ser Gly Asn He Asn Ala 
195 200 205 

gca ttt acc act acc ttg get gtc ctt gcg tgc gtg get ccg gtg gee 672 

Ala Phe Thr Thr Thr Leu Ala Val Leu Ala Cys Val Ala Pro Val Ala 
210 215 220 

tta gcg ttg tct get cca ctt gcc acg agg aat tec ate gaa get gca 720 

Leu Ala Leu Ser Ala Pro Leu Ala Thr Arg Asn Ser He Glu Ala Ala 

225 230 235 240 



gca cga cac ggt att ttg gtc cgc tct ggt gaa att ttc cga gtt etc 768 
Ala Arg His Gly He Leu Val Arg Ser Gly Glu He Phe Arg Val Leu 
245 250 255 
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gat gat gtg gat act gcc gta ttt aat cgt gtg ggc aca eta acc gat 816 

Asp Asp Val Asp Thr Ala Val Phe Asn Arg Val Gly Thr Leu Thr Asp 

260 265 270 

ggc gaa atg aca gtg gaa acc gtc aca gca gac aaa ggc gag gac cca 864 

Gly Glu Met Thr Val Glu Thr Val Thr Ala Asp Lys Gly Glu Asp Pro 
275 280 285 

gaa eta gtg ctg cgt gtc gcc ggg gcg ttg gcc atg gaa tec cac cac 912 

Glu Leu Val Leu Arg Val Ala Gly Ala Leu Ala Met Glu Ser His His 

290 295 300 

gcg att tec aaa gca ctg gtg aaa gca tec cgt gaa get cgt gat acc 960 

Ala lie Ser Lys Ala Leu Val Lys Ala Ser Arg Glu Ala Arg Asp Thr 
305 310 315 320 

ggc gcc ggt ggt gaa gat gtc cca cac tgg att gaa gta ggc aac gtg 1008 

Gly Ala Gly Gly Glu Asp Val Pro His Trp He Glu Val Gly Asn Val 
325 330 335 

gaa ate acc gaa gcc ggc tea ttc caa gca acc ate gag ctg cca ctg 1056 

Glu He Thr Glu Ala Gly Ser Phe Gin Ala Thr He Glu Leu Pro Leu 
340 345 350 

ate aaa cca tct ggc gaa aaa ate atg cgc acc aca gaa gca etc ctg 1104 

He Lys Pro Ser Gly Glu Lys He Met Arg Thr Thr Glu Ala Leu Leu 
355 360 365 

tgg c 9 a cca c 9 a tcc at g aca g aa gtc cgt gag cac tta age ccc cga 1152 

Trp Arg Pro Arg Ser Met Thr Glu Val Arg Glu His Leu Ser Pro Arg 

370 375 380 

eta gtg gca gca gca acc tea ggt ggc gca cca ctg ate gtg cga tgg 1200 

Leu Val Ala Ala Ala Thr Ser Gly Gly Ala Pro Leu He Val Arg Trp 
385 390 395 400 

aaa ggc aaa gac cgc gga gtt ate act eta agt gac cac gtg aga tea 1248 

Lys Gly Lys Asp Arg Gly Val He Thr Leu Ser Asp His Val Arg Ser 
405 410 415 

gat tcc tcc gat gcg att att gcg att gaa gaa caa ggc ate gag acc 1296 

Asp Ser Ser Asp Ala He He Ala He Glu Glu Gin Gly He Glu Thr 
420 425 430 

atg atg ctt tea cgt gat act tac ccg gtg gca cgt cga tac gca gac 1344 

Met Met Leu Ser Arg Asp Thr Tyr Pro Val Ala Arg Arg Tyr Ala Asp 
435 440 445 

age tta ggc ate acc cac gtc ttg gcc ggc ate gcg ccg ggc aag aaa 1392 

Ser Leu Gly He Thr His Val Leu Ala Gly He Ala Pro Gly Lys Lys 

450 455 460 

gcc cag gtc gtc cgt gca gtc cac acc cgc gga tcc act gtc gcg atg 1440 

Ala Gin Val Val Arg Ala Val His Thr Arg Gly Ser Thr Val Ala Met 
465 470 475 480 

ate ggc gat gaa tea gta atg gac tgt ttg aaa gtc get gac gtg ggt 1488 

He Gly Asp Glu Ser Val Met Asp Cys Leu Lys Val Ala Asp Val Gly 
485 490 495 
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gta ctg atg ggc gtc gat cgt ccc tea gat ctg cgt gat gat tec gat 1536 
Val Leu Met Gly Val Asp Arg Pro Ser Asp Leu Arg Asp Asp Ser Asp 
500 505 510 

gac ccg gca get gac gtt gtg gtc atg cgc gaa gag gtc atg age gtg 1584 
Asp Pro Ala Ala Asp Val Val Val Met Arg Glu Glu Val Met Ser Val 
515 520 525 

ccg acg ctg ttt aaa ctg get cga cgc tac gee aag ttg gtc aat ggc 1632 
Pro Thr Leu Phe Lys Leu Ala Arg Arg Tyr Ala Lys Leu Val Asn Gly 
530 535 540 

aat att get ctg gec tgg ate tat aac ggt gtt gec atg gtg ctt gca 1680 
Asn lie Ala Leu Ala Trp lie Tyr Asn Gly Val Ala Met Val Leu Ala 
545 550 555 560 

gtg tct ggc ttg ctg cat cca atg get gcg acc gtg get atg ctg gcg 1728 
Val Ser Gly Leu Leu His Pro Met Ala Ala Thr Val Ala Met Leu Ala 
565 570 575 

tct teg ctg ctt att gaa tgg cgc teg ggc agg gcg cgc aag tac 1773 
Ser Ser Leu Leu lie Glu Trp Arg Ser Gly Arg Ala Arg Lys Tyr 
580 585 590 

taaccagcaa ttcccaagcc caa 1796 



<210> 386 
<211> 591 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 386 

Lys Ser Trp Arg Ser Tyr Pro Ser Trp Phe Ala Phe Asp His Gly Thr 
15 10 15 

Leu Thr Gin Asn Glu lie Tyr Phe Asp Val Ala Cys Gly He Thr Val 
20 25 30 

Leu Leu Leu Ala Gly Arg Leu Leu Thr Arg Arg Arg Ser Gin Ser Ser 
35 40 45 

Leu Leu Ala Glu Leu Gly Arg Leu Gin He Asp Pro Gin Arg He Val 
50 55 60 

Thr Val Val Arg Lys His Arg Leu Lys Arg Val Val Gin Glu Leu Asn 
65 70 75 80 

He Pro Val Gin Glu Val Arg Val Asn Asp Asp Val Lys Val Pro Pro 
85 90 95 

Asn Thr Thr He Pro Val Asp Gly Thr Val He Gly Gly Gly Ser Arg 
100 105 110 

He Ala Ala Ser He He Met Gly Gin Asp Gin Arg Asp Val Lys Val 
115 120 125 

Asn Asp Lys Val Phe Ala Gly Ser Leu Asn Leu Glu Ser Glu He Lys 
130 135 140 



Val Arg Val He Arg Thr Gly His Arg Thr Arg He Ala Ala Val His 
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145 



150 155 160 



Arg Trp Val Lys Glu Ala Thr Leu Lys Glu Asn Arg His Asn Arg Ala 
165 170 175 

Ala He Arg Ser Ala Gly Asn Leu Val Pro He Thr Phe Thr Leu Ala 
180 185 190 

Val Val Asp Phe Cys Leu Trp Ala Leu He Ser Gly Asn He Asn Ala 
195 200 205 

Ala Phe Thr Thr Thr Leu Ala Val Leu Ala Cys Val Ala Pro Val Ala 
210 215 220 

Leu Ala Leu Ser Ala Pro Leu Ala Thr Arg Asn Ser He Glu Ala Ala 
225 230 235 240 

Ala Arg His Gly He Leu Val Arg Ser Gly Glu He Phe Arg Val Leu 
245 250 255 

Asp Asp Val Asp Thr Ala Val Phe Asn Arg Val Gly Thr Leu Thr Asp 
260 265 270 

Gly Glu Met Thr Val Glu Thr Val Thr Ala Asp Lys Gly Glu Asp Pro 
275 280 285 

Glu Leu Val Leu Arg Val Ala Gly Ala Leu Ala Met Glu Ser His His 
290 295 300 

Ala He Ser Lys Ala Leu Val Lys Ala Ser Arg Glu Ala Arg Asp Thr 
305 310 315 320 

Gly Ala Gly Gly Glu Asp Val Pro His Trp He Glu Val Gly Asn Val 
325 330 335 

Glu He Thr Glu Ala Gly Ser Phe Gin Ala Thr He Glu Leu Pro Leu 
340 345 350 

He Lys Pro Ser Gly Glu Lys He Met Arg Thr Thr Glu Ala Leu Leu 
355 360 365 

Trp Arg Pro Arg Ser Met Thr Glu Val Arg Glu His Leu Ser Pro Arg 
370 375 380 

Leu Val Ala Ala Ala Thr Ser Gly Gly Ala Pro Leu He Val Arg Trp 
385 390 395 400 

Lys Gly Lys Asp Arg Gly Val He Thr Leu Ser Asp His Val Arg Ser 
405 410 415 

Asp Ser Ser Asp Ala He He Ala He Glu Glu Gin Gly He Glu Thr 
420 425 430 

Met Met Leu Ser Arg Asp Thr Tyr Pro Val Ala Arg Arg Tyr Ala Asp 
435 440 445 

Ser Leu Gly He Thr His Val Leu Ala Gly He Ala Pro Gly Lys Lys 
450 455 460 

Ala Gin Val Val Arg Ala Val His Thr Arg Gly Ser Thr Val Ala Met 
465 470 475 480 
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lie Gly Asp Glu 



Val Leu Met Gly 
500 

Asp Pro Ala Ala 
515 

Pro Thr Leu Phe 
530 

Asn lie Ala Leu 
545 

Val Ser Gly Leu 



Ser Ser Leu Leu 
580 



Ser Val Met Asp 
485 

Val Asp Arg Pro 



Asp Val Val Val 
520 



Lys Leu Ala Arg 
535 

Ala Trp He Tyr 
550 

Leu His Pro Met 
565 

He Glu Trp Arg 



Cys Leu Lys Val 
490 

Ser Asp Leu Arg 
505 

Met Arg Glu Glu 



Arg Tyr Ala Lys 
540 

Asn Gly Val Ala 
555 

Ala Ala Thr Val 
570 

Ser Gly Arg Ala 

585 



Ala Asp Val Gly 

495 

Asp Asp Ser Asp 
510 

Val Met Ser Val 

525 

Leu Val Asn Gly 



Met Val Leu Ala 
560 

Ala Met Leu Ala 
575 

Arg Lys Tyr 
590 



<210> 387 
<211> 327 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (304) 

<223> RXA00942 

<400> 387 

cattgaccgg cagctcgtct gattcactgc acatcgtaca ttggacggtg gacacgtttc 60 

agagtccgct ggatttcatc acatcggaag gaagagaatt ttg agt acc aaa aat 

Leu Ser Thr Lys Asn 
1 5 



115 



tac cac gtc gag ggt ttg acc tgc gca aac ggt gta get tec gta gag 
Tyr His Val Glu Gly Leu Thr Cys Ala Asn Gly Val Ala Ser Val Glu 
10 15 20 

gat gaa ate ggc att gtt gcg ggc acc cag ggt gtg gat att gat att 
Asp Glu He Gly He Val Ala Gly Thr Gin Gly Val Asp He Asp He 
25 30 35 

gag acc ggc cgc gtc acg gtg act ggt gaa ggt ttc act gac gag gaa 
Glu Thr Gly Arg Val Thr Val Thr Gly Glu Gly Phe Thr Asp Glu Glu 
40 45 50 

ate att gag get gtc gcg aac gcg ggc tac aaa gtt tct ggg egg 
He He Glu Ala Val Ala Asn Ala Gly Tyr Lys Val Ser Gly Arg 
55 60 65 

tagcacaatt acacattcat etc 



163 



211 



259 



304 



327 



<210> 388 
<211> 68 
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<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 388 

Leu Ser Thr Lys Asn Tyr His Val Glu Gly Leu Thr Cys Ala Asn Gly 
15 10 15 

Val Ala Ser Val Glu Asp Glu He Gly He Val Ala Gly Thr Gin Gly 
20 25 30 

Val Asp He Asp He Glu Thr Gly Arg Val Thr Val Thr Gly Glu Gly 
35 40 45 

Phe Thr Asp Glu Glu He He Glu Ala Val Ala Asn Ala Gly Tyr Lys 
50 55 60 

Val Ser Gly Arg 
65 



<210> 389 
<211> 1925 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1902) 

<223> RXN01338 

<400> 389 

aaa act tat acc cca aat ccc tgg atg tta ttc ate cgc tea ttt gat 

Lys Thr Tyr Thr Pro Asn Pro Trp Met Leu Phe He Arg Ser Phe Asp 
15 10 15 

ggc ate ate act gtc gca gec ctt gtt gec ate gca ata cat etc att 
Gly He He Thr Val Ala Ala Leu Val Ala He Ala He His Leu He 
20 25 30 

tta tgg ctg get eta gat eta gat ggc ctt get aaa aac tgg cct tta 
Leu Trp Leu Ala Leu Asp Leu Asp Gly Leu Ala Lys Asn Trp Pro Leu 
35 40 45 

ata gec ate gtt ate gta ggt ggc att ccg ttg atg tgg gat gtg ctg 
He Ala He Val He Val Gly Gly He Pro Leu Met Trp Asp Val Leu 
50 55 60 

aaa tea gec att aaa act cgc ggt ggc gcg gat act tta gca gca gtc 
Lys Ser Ala He Lys Thr Arg Gly Gly Ala Asp Thr Leu Ala Ala Val 
65 70 75 80 

tec ate att act tct gtg ttg tta ggg gag tgg ttg gtt gee gcg ate 
Ser He He Thr Ser Val Leu Leu Gly Glu Trp Leu Val Ala Ala He 
85 90 95 

ate gtg etc atg etc tct ggt ggt gaa gcg eta gaa gag gca gca tea 
He Val Leu Met Leu Ser Gly Gly Glu Ala Leu Glu Glu Ala Ala Ser 
100 105 HO 

egg cga gec agt ggc acc ttg gac gca ctt gec egg cgc gca cca agt 
Arg Arg Ala Ser Gly Thr Leu Asp Ala Leu Ala Arg Arg Ala Pro Ser 



96 



144 



192 



240 



288 



336 



384 
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115 120 125 

aca get cac cgc ctg ttg ggt gca acc att ctt gat gga acc gaa gag 432 

Thr Ala His Arg Leu Leu Gly Ala Thr He Leu Asp Gly Thr Glu Glu 
130 135 140 

ate gec gtg gaa gag ate acg gtt ggt gat tta gtg gcg gtg etc ccg 480 

He Ala Val Glu Glu He Thr Val Gly Asp Leu Val Ala Val Leu Pro 
145 150 155 160 

cat gaa ctt tgt ccc gtg gat ggt gaa ate gtg gca ggc cac ggc acc 528 

His Glu Leu Cys Pro Val Asp Gly Glu He Val Ala Gly His Gly Thr 

165 170 175 

atg gat gag tct tat etc acg ggt gag ccc tat gtg gtg agt aaa tct 57 6 

Met Asp Glu Ser Tyr Leu Thr Gly Glu Pro Tyr Val Val Ser Lys Ser 
180 185 190 

aaa ggt teg caa gca atg teg ggt gca gtc aat ggt gat act ccg ctg 624 

Lys Gly Ser Gin Ala Met Ser Gly Ala Val Asn Gly Asp Thr Pro Leu 
195 200 205 

acg att gtt gec aca aag ctt gec cat gat tec aga tac gec caa att 672 

Thr He Val Ala Thr Lys Leu Ala His Asp Ser Arg Tyr Ala Gin He 
210 215 220 

gtt ggt gta etc cat gaa gca gaa aac aac cgc cca gaa atg cgc agg 720 

Val Gly Val Leu His Glu Ala Glu Asn Asn Arg Pro Glu Met Arg Arg 
225 230 235 240 

atg get gac cgt ctt ggc gcg tgg tat acg gtg att gca ctt gee etc 768 

Met Ala Asp Arg Leu Gly Ala Trp Tyr Thr Val He Ala Leu Ala Leu 

245 250 255 

ggt ggt ctt ggc tgg att gtc tec ggc gac cca gtg agg ttc ttg get 816 

Gly Gly Leu Gly Trp He Val Ser Gly Asp Pro Val Arg Phe Leu Ala 
260 265 270 

gtt gtc gtt gtc gec acc cca tgt cca ttg etc att gca gtg cca gtg 864 

Val Val Val Val Ala Thr Pro Cys Pro Leu Leu He Ala Val Pro Val 
275 280 285 

gcg ate ate ggt gcg att tct ctt gcg get cgt egg ggc ate ate gtg 912 

Ala He He Gly Ala He Ser Leu Ala Ala Arg Arg Gly He He Val 
290 295 300 

aag aac cct gga atg ctg gaa aac get tea gga gta aag aca gtg atg 960 

Lys Asn Pro Gly Met Leu Glu Asn Ala Ser Gly Val Lys Thr Val Met 
305 310 315 320 

ttc gat aag act gga acg etc acc tat ggc agg cca gtg att act gat 1008 

Phe Asp Lys Thr Gly Thr Leu Thr Tyr Gly Arg Pro Val He Thr Asp 

325 330 335 

ate cac act get ccc gga gtt gag gaa gat aca gtc eta get ttg get 1056 

He His Thr Ala Pro Gly Val Glu Glu Asp Thr Val Leu Ala Leu Ala 
340 345 350 

get tea gta gag cgc tac tec aga cac ccg ttg get gac gcg att cgt 1104 

Ala Ser Val Glu Arg Tyr Ser Arg His Pro Leu Ala Asp Ala He Arg 
355 360 365 
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gag ggc gca aaa gcc agg gaa ctt cat ctg cct gat gta gtg gaa gta 1152 
Glu Gly Ala Lys Ala Arg Glu Leu His Leu Pro Asp Val Val Glu Val 
370 375 380 

teg gaa cgt cca gga cag gga eta acc ggc acg gtg ggc gag cac ctg 1200 
Ser Glu Arg Pro Gly Gin Gly Leu Thr Gly Thr Val Gly Glu His Leu 
385 390 395 400 

gtt cga ata acc aat agg cgc age aca eta gaa att gat cca gac age 1248 
Val Arg lie Thr Asn Arg Arg Ser Thr Leu Glu lie Asp Pro Asp Ser 
405 410 415 

aag aac tac att ccg gtg aca agt tec ggc atg gaa tct gtg gtg ctt 1296 
Lys Asn Tyr lie Pro Val Thr Ser Ser Gly Met Glu Ser Val Val Leu 
420 425 430 

gtt gat gat aaa tat gca gca etc att cgc etc egg gat gaa cct cgt 1344 
Val Asp Asp Lys Tyr Ala Ala Leu lie Arg Leu Arg Asp Glu Pro Arg 
435 440 445 

gca tct gcc agt gag ttc ate gcg cac ttg ccc aag aag cac aaa gtg 1392 
Ala Ser Ala Ser Glu Phe lie Ala His Leu Pro Lys Lys His Lys Val 
450 455 460 

gac aag etc atg att ate tct ggt gat cgc gca tct gag gtt cgt tac 1440 
Asp Lys Leu Met lie lie Ser Gly Asp Arg Ala Ser Glu Val Arg Tyr 
465 470 475 480 

ctt gcg gac aag gtt ggc att gat gag gta cac gca gag gcc tea ccg 1488 
Leu Ala Asp Lys Val Gly He Asp Glu Val His Ala Glu Ala Ser Pro 
485 490 495 

gaa gac aag ctg aac att gtt aat egg cat aat gag cac ggc gcc acc 1536 
Glu Asp Lys Leu Asn He Val Asn Arg His Asn Glu His Gly Ala Thr 
500 505 510 

atg ttc tta ggt gat gga ate aac gat gcg cca gcc atg gcc gtt gcc 1584 
Met Phe Leu Gly Asp Gly He Asn Asp Ala Pro Ala Met Ala Val Ala 
515 520 525 

acc gtt ggt gtc gcg atg gga gca gac tec gat gtc acg tec gaa gca 1632 
Thr Val Gly Val Ala Met Gly Ala Asp Ser Asp Val Thr Ser Glu Ala 
530 535 540 

gca gat get gtg att ttg gat tct tec ctg gaa cgt etc gac gat ctg 1680 
Ala Asp Ala Val He Leu Asp Ser Ser Leu Glu Arg Leu Asp Asp Leu 
545 550 555 560 

etc cac ate agt gca egg atg cgt cga ata gcg ttg caa tct gcg ggc 1728 
Leu His He Ser Ala Arg Met Arg Arg He Ala Leu Gin Ser Ala Gly 
565 570 575 

ggt ggc atg gcg ttg agt gtc ata gga atg ate etc gcg gta ttt gga 1776 
Gly Gly Met Ala Leu Ser Val He Gly Met lie Leu Ala Val Phe Gly 
580 585 590 

ttc ttg acg cca ctg atg ggt gcg ate ttc caa gag gtc att gac gtg 1824 
Phe Leu Thr Pro Leu Met Gly Ala He Phe Gin Glu Val He Asp Val 
595 600 605 
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ctg get ate etc aat tec get egg gtc gca ctg cca cgc gga gcg att 1872 
Leu Ala He Leu Asn Ser Ala Arg Val Ala Leu Pro Arg Gly Ala He 
610 615 620 



agt gat ttt gat acg caa gaa aaa gtt tct tagcagggta acctaaatgt 
Ser Asp Phe Asp Thr Gin Glu Lys Val Ser 
625 630 

cgt 



1922 



1925 



<210> 390 
<211> 634 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Lys Thr Tyr Thr Pro Asn Pro Trp Met Leu Phe He Arg Ser Phe Asp 
15 10 15 

Gly He He Thr Val Ala Ala Leu Val Ala He Ala He His Leu He 
20 25 30 

Leu Trp Leu Ala Leu Asp Leu Asp Gly Leu Ala Lys Asn Trp Pro Leu 
35 40 45 

He Ala He Val He Val Gly Gly He Pro Leu Met Trp Asp Val Leu 
50 55 60 

Lys Ser Ala He Lys Thr Arg Gly Gly Ala Asp Thr Leu Ala Ala Val 
65 70 75 80 

Ser He lie Thr Ser Val Leu Leu Gly Glu Trp Leu Val Ala Ala He 
85 90 95 

He Val Leu Met Leu Ser Gly Gly Glu Ala Leu Glu Glu Ala Ala Ser 
100 105 110 

Arg Arg Ala Ser Gly Thr Leu Asp Ala Leu Ala Arg Arg Ala Pro Ser 
115 120 125 

Thr Ala His Arg Leu Leu Gly Ala Thr He Leu Asp Gly Thr Glu Glu 
130 135 140 

He Ala Val Glu Glu He Thr Val Gly Asp Leu Val Ala Val Leu Pro 
145 150 155 160 

His Glu Leu Cys Pro Val Asp Gly Glu He Val Ala Gly His Gly Thr 
165 170 175 

Met Asp Glu Ser Tyr Leu Thr Gly Glu Pro Tyr Val Val Ser Lys Ser 
180 185 190 

Lys Gly Ser Gin Ala Met Ser Gly Ala Val Asn Gly Asp Thr Pro Leu 
195 200 205 

Thr He Val Ala Thr Lys Leu Ala His Asp Ser Arg Tyr Ala Gin He 
210 215 220 

Val Gly Val Leu His Glu Ala Glu Asn Asn Arg Pro Glu Met Arg Arg 

225 230 235 240 
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Met Ala Asp Arg 



Gly Gly Leu Gly 
260 

Val Val Val Val 
275 

Ala He He Gly 
290 

Lys Asn Pro Gly 
305 

Phe Asp Lys Thr 



He His Thr Ala 
340 

Ala Ser Val Glu 
355 

Glu Gly Ala Lys 
370 

Ser Glu Arg Pro 
385 

Val Arg He Thr 



Lys Asn Tyr He 
420 

Val Asp Asp Lys 
435 

Ala Ser Ala Ser 
450 

Asp Lys Leu Met 
465 

Leu Ala Asp Lys 



Glu Asp Lys Leu 
500 

Met Phe Leu Gly 
515 

Thr Val Gly Val 
530 

Ala Asp Ala Val 
545 



Leu Gly Ala Trp 
245 

Trp He Val Ser 



Ala Thr Pro Cys 
280 

Ala He Ser Leu 
295 

Met Leu Glu Asn 
310 

Gly Thr Leu Thr 
325 

Pro Gly Val Glu 



Arg Tyr Ser Arg 
360 

Ala Arg Glu Leu 
375 

Gly Gin Gly Leu 
390 

Asn Arg Arg Ser 
405 

Pro Val Thr Ser 



Tyr Ala Ala Leu 
440 

Glu Phe He Ala 
455 

He He Ser Gly 
470 

Val Gly He Asp 
485 

Asn He Val Asn 



Asp Gly He Asn 
520 

Ala Met Gly Ala 
535 

He Leu Asp Ser 
550 



Tyr Thr Val He 
250 

Gly Asp Pro Val 
265 

Pro Leu Leu He 



Ala Ala Arg Arg 
300 

Ala Ser Gly Val 
315 

Tyr Gly Arg Pro 
330 

Glu Asp Thr Val 

345 

His Pro Leu Ala 



His Leu Pro Asp 
380 

Thr Gly Thr Val 
395 

Thr Leu Glu He 
410 

Ser Gly Met Glu 
425 

He Arg Leu Arg 



His Leu Pro Lys 
460 

Asp Arg Ala Ser 
475 

Glu Val His Ala 
490 

Arg His Asn Glu 
505 

Asp Ala Pro Ala 



Asp Ser Asp Val 
540 

Ser Leu Glu Arg 
555 



Ala Leu Ala Leu 
255 

Arg Phe Leu Ala 
270 

Ala Val Pro Val 
285 

Gly He He Val 



Lys Thr Val Met 
320 

Val He Thr Asp 
335 

Leu Ala Leu Ala 
350 

Asp Ala He Arg 
365 

Val Val Glu Val 



Gly Glu His Leu 
400 

Asp Pro Asp Ser 
415 

Ser Val Val Leu 
430 

Asp Glu Pro Arg 
445 

Lys His Lys Val 



Glu Val Arg Tyr 
480 

Glu Ala Ser Pro 
495 

His Gly Ala Thr 
510 

Met Ala Val Ala 
525 

Thr Ser Glu Ala 



Leu Asp Asp Leu 
560 
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Leu His lie Ser 



Gly Gly Met Ala 
580 

Phe Leu Thr Pro 
595 

Leu Ala lie Leu 
610 

Ser Asp Phe Asp 
625 



Ala Arg Met Arg 
565 

Leu Ser Val lie 



Leu Met Gly Ala 
600 

Asn Ser Ala Arg 
615 

Thr Gin Glu Lys 
630 



Arg lie Ala Leu 
570 

Gly Met lie Leu 
585 

lie Phe Gin Glu 



Val Ala Leu Pro 
620 

Val Ser 



Gin Ser Ala Gly 
575 

Ala Val Phe Gly 
590 

Val He Asp Val 
605 

Arg Gly Ala He 



<210> 391 
<211> 2001 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1978) 
<223> FRXA01338 

<400> 391 

atccttgcct tgccaaggga agcctgtaca tgctggtcag ggacattttt atgggtgata 60 



atggggttta tgaataaaaa cttatacccc aaatccctgg atg tta ttc ate cgc 

Met Leu Phe He Arg 
1 5 



115 



tea ttt gat ggc ate ate act gtc gca gec ctt gtt gec ate gca ata 
Ser Phe Asp Gly He He Thr Val Ala Ala Leu Val Ala He Ala He 
10 15 20 



163 



cat etc att tta tgg ctg get eta gat eta gat ggc ctt get aaa aac 
His Leu He Leu Trp Leu Ala Leu Asp Leu Asp Gly Leu Ala Lys Asn 
25 30 35 



211 



tgg cct tta ata gec ate gtt ate gta ggt ggc att ccg ttg atg tgg 
Trp Pro Leu Tie Ala He Val He Val Gly Gly He Pro Leu Met Trp 
40 45 50 



259 



gat gtg ctg aaa tea gec att aaa act cgc ggt ggc gcg gat act tta 
Asp Val Leu Lys Ser Ala He Lys Thr Arg Gly Gly Ala Asp Thr Leu 
55 60 65 



307 



gca gca gtc tec ate att act tct gtg ttg tta ggg gag tgg ttg gtt 
Ala Ala Val Ser He He Thr Ser Val Leu Leu Gly Glu Trp Leu Val 
70 75 80 85 



355 



gee gcg ate ate gtg etc atg etc tct ggt ggt gaa gcg eta gaa gag 
Ala Ala He He Val Leu Met Leu Ser Gly Gly Glu Ala Leu Glu Glu 
90 95 100 



403 



gca gca tea egg cga gee agt ggc ace ttg gac gca ctt gee egg cgc 
Ala Ala Ser Arg Arg Ala Ser Gly Thr Leu Asp Ala Leu Ala Arg Arg 
105 110 115 



451 
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gca cca agt aca get cac cgc ctg ttg ggt gca acc att ctt gat gga 4 99 

Ala Pro Ser Thr Ala His Arg Leu Leu Gly Ala Thr lie Leu Asp Gly 
120 125 130 

acc gaa gag ate gec gtg gaa gag ate acg gtt ggt gat tta gtg gcg 547 

Thr Glu Glu lie Ala Val Glu Glu He Thr Val Gly Asp Leu Val Ala 
135 140 145 

gtg etc ccg cat gaa ctt tgt ccc gtg gat ggt gaa ate gtg gca ggc 595 

Val Leu Pro His Glu Leu Cys Pro Val Asp Gly Glu He Val Ala Gly 
150 155 160 165 

cac ggc acc atg gat gag tct tat etc acg ggt gag ccc tat gtg gtg 643 

His Gly Thr Met Asp Glu Ser Tyr Leu Thr Gly Glu Pro Tyr Val Val 
170 175 180 

agt aaa tct aaa ggt teg caa gca atg teg ggt gea gtc aat ggt gat 691 

Ser Lys Ser Lys Gly Ser Gin Ala Met Ser Gly Ala Val Asn Gly Asp 

185 190 195 

act ccg ctg acg att gtt gee aca aag ctt gee cat gat tec aga tac 739 

Thr Pro Leu Thr He Val Ala Thr Lys Leu Ala His Asp Ser Arg Tyr 
200 205 210 

gee caa att gtt ggt gta etc cat gaa gca gaa aac aac cgc cca gaa 7 87 

Ala Gin He Val Gly Val Leu His Glu Ala Glu Asn Asn Arg Pro Glu 
215 220 225 

atg cgc agg atg get gac cgt ctt ggc gcg tgg tat acg gtg att gca 835 

Met Arg Arg Met Ala Asp Arg Leu Gly Ala Trp Tyr Thr Val He Ala 
230 235 240 245 

ctt gec etc ggt ggt ctt ggc tgg att gtc tec ggc gac cca gtg agg 883 

Leu Ala Leu Gly Gly Leu Gly Trp He Val Ser Gly Asp Pro Val Arg 
250 255 260 

ttc ttg get gtt gtc gtt gtc gec acc cca tgt cca ttg etc att gca 931 

Phe Leu Ala Val Val Val Val Ala Thr Pro Cys Pro Leu Leu He Ala 

265 270 275 

gtg cca gtg gcg ate ate ggt gcg att tct ctt gcg get cgt egg ggc 979 

Val Pro Val Ala lie He Gly Ala He Ser Leu Ala Ala Arg Arg Gly 
280 285 290 

ate ate gtg aag aac cct gga atg ctg gaa aac get tea gga gta aag 1027 

He He Val Lys Asn Pro Gly Met Leu Glu Asn Ala Ser Gly Val Lys 
295 300 305 

aca gtg atg ttc gat aag act gga acg etc acc tat ggc agg cca gtg 1075 

Thr Val Met Phe Asp Lys Thr Gly Thr Leu Thr Tyr Gly Arg Pro Val 
310 315 320 325 

att act gat ate cac act get ccc gga gtt gag gaa gat aca gtc eta 1123 

He Thr Asp He His Thr Ala Pro Gly Val Glu Glu Asp Thr Val Leu 
330 335 340 

get ttg get get tea gta gag cgc tac tec aga cac ccg ttg get gac 1171 

Ala Leu Ala Ala Ser Val Glu Arg Tyr Ser Arg His Pro Leu Ala Asp 

345 350 355 



gcg att cgt gag ggc gca aaa gec agg gaa ctt cat ctg cct gat gta 



1219 
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gcc tea ccg gaa gac aag ctg aac att gtt aat egg cat aat gag cac 
Ala Ser Pro Glu Asp Lys Leu Asn lie Val Asn Arg His Asn Glu His 
490 495 500 



gec gtt gec acc gtt ggt gtc gcg atg gga gca gac tec gat gtc acg 
Ala Val Ala Thr Val Gly Val Ala Met Gly Ala Asp Ser Asp Val Thr 
520 525 530 



Ala He Arg Glu Gly Ala Lys Ala Arg Glu Leu His Leu Pro Asp Val 
360 365 370 

gtg gaa gta teg gaa cgt cca gga cag gga eta acc ggc acg gtg ggc 1267 
Val Glu Val Ser Glu Arg Pro Gly Gin Gly Leu Thr Gly Thr Val Gly 
375 380 385 

gag cac ctg gtt cga ata acc aat agg cgc age aca eta gaa att gat 1315 
Glu His Leu Val Arg He Thr Asn Arg Arg Ser Thr Leu Glu He Asp 
390 395 400 405 

cca gac age aag aac tac att ccg gtg aca agt tec ggc atg gaa tct 1363 
Pro Asp Ser Lys Asn Tyr He Pro Val Thr Ser Ser Gly Met Glu Ser 
410 415 420 

gtg gtg ctt gtt gat gat aaa tat gca gca etc att cgc etc egg gat 1411 
Val Val Leu Val Asp Asp Lys Tyr Ala Ala Leu He Arg Leu Arg Asp 
425 430 435 

gaa cct cgt gca tct gec agt gag ttc ate gcg cac ttg ccc aag aag 1459 
Glu Pro Arg Ala Ser Ala Ser Glu Phe He Ala His Leu Pro Lys Lys 
440 445 450 

cac aaa gtg gac aag etc atg att ate tct ggt gat cgc gca tct gag 
His Lys Val Asp Lys Leu Met He He Ser Gly Asp Arg Ala Ser Glu 
455 460 465 

gtt cgt tac ctt gcg gac aag gtt ggc att gat gag gta cac gca gag 1555 
Val Arg Tyr Leu Ala Asp Lys Val Gly He Asp Glu Val His Ala Glu 
470 475 480 485 



1507 



1603 



ggc gec acc atg ttc tta ggt gat gga ate aac gat gcg cca gee atg 1651 
Gly Ala Thr Met Phe Leu Gly Asp Gly He Asn Asp Ala Pro Ala Met 
505 510 515 



1699 



tec gaa gca gca gat get gtg att ttg 
Ser Glu Ala Ala Asp Ala Val He Leu 
535 540 

gac gat ctg etc cac ate agt gca egg 
Asp Asp Leu Leu His He Ser Ala Arg 
550 555 

tct gcg ggc ggt ggc atg gcg ttg agt 
Ser Ala Gly Gly Gly Met Ala Leu Ser 
570 

gta ttt gga ttc ttg acg cca ctg atg 
Val Phe Gly Phe Leu Thr Pro Leu Met 
585 590 



gat tct tec ctg gaa cgt etc 1747 
Asp Ser Ser Leu Glu Arg Leu 
545 

atg cgt cga ata gcg ttg caa 1795 
Met Arg Arg He Ala Leu Gin 
560 565 

gtc ata gga atg ate etc gcg 1843 
Val He Gly Met He Leu Ala 
575 580 

ggt gcg ate ttc caa gag gtc 1891 
Gly Ala He Phe Gin Glu Val 
595 



att gac gtg ctg get ate etc aat tec get egg gtc gca ctg cca cgc 
He Asp Val Leu Ala He Leu Asn Ser Ala Arg Val Ala Leu Pro Arg 



1939 



BGI-131CP 



- 520- 



600 605 610 

gga gcg att agt gat ttt gat acg caa gaa aaa gtt tct tagcagggta 1988 
Gly Ala lie Ser Asp Phe Asp Thr Gin Glu Lys Val Ser 
615 620 625 

acctaaatgt cgt 2001 



<210> 392 
<211> 626 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 392 

Met Leu Phe He Arg Ser Phe Asp Gly He He Thr Val Ala Ala Leu 
15 10 15 

Val Ala He Ala He His Leu He Leu Trp Leu Ala Leu Asp Leu Asp 
20 25 30 

Gly Leu Ala Lys Asn Trp Pro Leu He Ala He Val He Val Gly Gly 
35 40 45 

He Pro Leu Met Trp Asp Val Leu Lys Ser Ala He Lys Thr Arg Gly 
50 55 60 

Gly Ala Asp Thr Leu Ala Ala Val Ser He He Thr Ser Val Leu Leu 
65 70 75 80 

Gly Glu Trp Leu Val Ala Ala He He Val Leu Met Leu Ser Gly Gly 
85 90 95 

Glu Ala Leu Glu Glu Ala Ala Ser Arg Arg Ala Ser Gly Thr Leu Asp 
100 105 HO 

Ala Leu Ala Arg Arg Ala Pro Ser Thr Ala His Arg Leu Leu Gly Ala 
115 120 125 

Thr He Leu Asp Gly Thr Glu Glu He Ala Val Glu Glu He Thr Val 
130 135 140 

Gly Asp Leu Val Ala Val Leu Pro His Glu Leu Cys Pro Val Asp Gly 
145 150 155 160 

Glu He Val Ala Gly His Gly Thr Met Asp Glu Ser Tyr Leu Thr Gly 
165 170 175 

Glu Pro Tyr Val Val Ser Lys Ser Lys Gly Ser Gin Ala Met Ser Gly 
180 185 190 

Ala Val Asn Gly Asp Thr Pro Leu Thr He Val Ala Thr Lys Leu Ala 
195 200 205 

His Asp Ser Arg Tyr Ala Gin He Val Gly Val Leu His Glu Ala Glu 
210 215 220 

Asn Asn Arg Pro Glu Met Arg Arg Met Ala Asp Arg Leu Gly Ala Trp 
225 230 235 240 

Tyr Thr Val He Ala Leu Ala Leu Gly Gly Leu Gly Trp He Val Ser 



BGM31CP 



-521 - 



245 



250 



255 



Gly Asp Pro Val Arg Phe Leu Ala Val Val Val Val Ala Thr Pro Cys 
260 265 270 

Pro Leu Leu He Ala Val Pro Val Ala He He Gly Ala He Ser Leu 
275 280 285 

Ala Ala Arg Arg Gly He He Val Lys Asn Pro Gly Met Leu Glu Asn 
290 295 300 

Ala Ser Gly Val Lys Thr Val Met Phe Asp Lys Thr Gly Thr Leu Thr 
305 310 315 320 

Tyr Gly Arg Pro Val He Thr Asp He His Thr Ala Pro Gly Val Glu 
325 330 335 

Glu Asp Thr Val Leu Ala Leu Ala Ala Ser Val Glu Arg Tyr Ser Arg 
340 345 350 

His Pro Leu Ala Asp Ala He Arg Glu Gly Ala Lys Ala Arg Glu Leu 
355 360 365 

His Leu Pro Asp Val Val Glu Val Ser Glu Arg Pro Gly Gin Gly Leu 
370 375 380 

Thr Gly Thr Val Gly Glu His Leu Val Arg He Thr Asn Arg Arg Ser 
385 390 395 400 

Thr Leu Glu He Asp Pro Asp Ser Lys Asn Tyr lie Pro Val Thr Ser 
405 410 415 

Ser Gly Met Glu Ser Val Val Leu Val Asp Asp Lys Tyr Ala Ala Leu 
420 425 430 

He Arg Leu Arg Asp Glu Pro Arg Ala Ser Ala Ser Glu Phe He Ala 
435 440 445 

His Leu Pro Lys Lys His Lys Val Asp Lys Leu Met lie He Ser Gly 
450 455 460 

Asp Arg Ala Ser Glu Val Arg Tyr Leu Ala Asp Lys Val Gly He Asp 
465 470 475 480 

Glu Val His Ala Glu Ala Ser Pro Glu Asp Lys Leu Asn He Val Asn 
485 490 495 

Arg His Asn Glu His Gly Ala Thr Met Phe Leu Gly Asp Gly He Asn 
500 505 510 

Asp Ala Pro Ala Met Ala Val Ala Thr Val Gly Val Ala Met Gly Ala 
515 520 525 

Asp Ser Asp Val Thr Ser Glu Ala Ala Asp Ala Val He Leu Asp Ser 
530 535 540 

Ser Leu Glu Arg Leu Asp Asp Leu Leu His He Ser Ala Arg Met Arg 
545 550 555 560 



Arg He Ala Leu Gin Ser Ala Gly Gly Gly Met Ala Leu Ser Val He 
565 570 575 
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Gly Met lie Leu Ala Val Phe Gly Phe Leu Thr Pro Leu Met Gly Ala 
580 585 590 

lie Phe Gin Glu Val lie Asp Val Leu Ala lie Leu Asn Ser Ala Arg 
595 600 605 

Val Ala Leu Pro Arg Gly Ala lie Ser Asp Phe Asp Thr Gin Glu Lys 
610 615 620 

Val Ser 
625 



<210> 393 
<211> 324 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (301) 

<223> RXA01625 

<400> 393 

gggagcgaag ttccctgggt taaattaacc acttgcagta taccctagtg gggtatattg 60 

tctgctgtta gaagataccc gacagaaagg ggccaataat atg get ate aag aac 115 

Met Ala He Lys Asn 
1 5 

tac acc gtc gaa ggc atg act tgt gga cac tgc gtc tec tec gta aag 163 

Tyr Thr Val Glu Gly Met Thr Cys Gly His Cys Val Ser Ser Val Lys 
10 15 20 

gaa gag gtc gga gag gtt get ggc gtc acc get gtg gac gtc acc eta 211 
Glu Glu Val Gly Glu Val Ala Gly Val Thr Ala Val Asp Val Thr Leu 
25 30 35 

gaa acc ggt gec gtg cag gtt acc ggc gaa gac ttc acc gac gag get 259 
Glu Thr Gly Ala Val Gin Val Thr Gly Glu Asp Phe Thr Asp Glu Ala 
40 45 50 

gtc aag get get gtc gtt gag get ggc tac aag gtt gtt gca 301 
Val Lys Ala Ala Val Val Glu Ala Gly Tyr Lys Val Val Ala 
55 60 65 

taaacccctg aaaagtttaa age 324 



<210> 394 
<211> 67 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Ala He Lys Asn Tyr Thr Val Glu Gly Met Thr Cys Gly His Cys 
15 10 15 

Val Ser Ser Val Lys Glu Glu Val Gly Glu Val Ala Gly Val Thr Ala 
20 25 30 
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Val Asp Val Thr Leu Glu Thr Gly Ala Val Gin Val Thr Gly Glu Asp 
35 40 45 



Phe Thr Asp Glu Ala Val Lys Ala Ala Val Val Glu Ala Gly Tyr Lys 
50 55 60 



Val Val Ala 
65 



<210> 395 
<211> 2799 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (2776) 
<223> RXA02220 



<400> 395 

gggctttcgc cgcggaatgg tccctcgtcc aggtctttaa ttgatgtctt gacgtgatct 60 

gggcgggcac gcggccaatc atgtgaaagg tctgttttag gtg teg tec cct etc 11 

Val Ser Ser Pro Leu 
1 5 



ccc get gee gtc aca tea aaa ccc gec cac gcg ctt tec tct gat gag 
Pro Ala Ala Val Thr Ser Lys Pro Ala His Ala Leu Ser Ser Asp Glu 
10 15 20 



163 



gtg tta gaa aat etc ggg gtc cag gac acc gga ttg acc tec gcg gag 211 
Val Leu Glu Asn Leu Gly Val Gin Asp Thr Gly Leu Thr Ser Ala Glu 
25 30 35 



gca aca cag cgt ttg gaa gca aac ggg cca aac gag ctt cct caa act 

Ala Thr Gin Arg Leu Glu Ala Asn Gly Pro Asn Glu Leu Pro Gin Thr 

40 45 50 

cca cct gaa aca gtc tgg caa egg eta ttc cgc cag gtc aac gat cca 

Pro Pro Glu Thr Val Trp Gin Arg Leu Phe Arg Gin Val Asn Asp Pro 

55 60 65 

atg ate tac gtt etc att gee gee gcg gta etc acg gcg ttt ctt ggg 

Met lie Tyr Val Leu lie Ala Ala Ala Val Leu Thr Ala Phe Leu Gly 

70 75 80 85 



ate cgc aac atg etc tec ccg gaa tec gcg gcg ttg cgc gat ggg gtc 
He Arg Asn Met Leu Ser Pro Glu Ser Ala Ala Leu Arg Asp Gly Val 
120 125 130 

ttc cac aaa att gat gcg gca gag ctg gtg gtc ggt gac gtt gtg aaa 



259 



307 



355 



403 



cat tgg aca gac acc ate gtg ate ggc gee gtt gtc ate ate aac atg 
His Trp Thr Asp Thr He Val He Gly Ala Val Val He He Asn Met 
90 95 100 

atg gtt ggg ttc ate caa gag ggc aaa get gcg gat gcg ttg gca teg 451 
Met Val Gly Phe He Gin Glu Gly Lys Ala Ala Asp Ala Leu Ala Ser 
105 HO 115 



499 



547 
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Phe His Lys lie Asp Ma Ala Glu Leu Val Val Gly Asp Val Val Lys 
135 140 145 

eta tec gec ggc gat aaa gtg ccc get gac ctg cgc atg etc gec gec 595 
Leu Ser Ala Gly Asp Lys Val Pro Ala Asp Leu Arg Met Leu Ala Ala 
150 155 160 165 

ace aat ctg cac att gag gaa tec gcg etc acc ggc gag gcg gaa gca 643 
Thr Asn Leu His lie Glu Glu Ser Ala Leu Thr Gly Glu Ala Glu Ala 
170 175 180 

gtg gtc aaa ggt act gat cca gtt gag gec gac gee gga ate ggc gac 691 
Val Val Lys Gly Thr Asp Pro Val Glu Ala Asp Ala Gly lie Gly Asp 
185 190 195 

cgc aca tec atg gcg ttt tea gga acg ctg gtg etc aca ggc age ggc 739 
Arg Thr Ser Met Ala Phe Ser Gly Thr Leu Val Leu Thr Gly Ser Gly 
200 205 210 

acc ggc gtg gtc acc gee acc ggt gca ggc aca gaa ate ggg cac ate 787 
Thr Gly Val Val Thr Ala Thr Gly Ala Gly Thr Glu He Gly His He 
215 220 225 

acc acc atg ctt gec gac gtc gac tec gtg gat acc cca ttg act egg 835 
Thr Thr Met Leu Ala Asp Val Asp Ser Val Asp Thr Pro Leu Thr Arg 
230 235 240 245 

teg atg aaa aag ttc tea teg gcg tta gca ate gtg tgt gta ttc eta 883 
Ser Met Lys Lys Phe Ser Ser Ala Leu Ala He Val Cys Val Phe Leu 
250 255 260 

gcg ate etc atg ctg gtg gtt gee ggt eta gtc cac cac aca cct ttg 931 
Ala He Leu Met Leu Val Val Ala Gly Leu Val His His Thr Pro Leu 
265 270 275 

gaa gag etc att ctt tec gec ate ggc ttt gcg gtg get gec att ccg 979 
Glu Glu Leu He Leu Ser Ala He Gly Phe Ala Val Ala Ala He Pro 
280 285 290 

gag ggt eta cct gcg gtt ate gec ate acg ctg gca ttg ggt gtg caa 1027 
Glu Gly Leu Pro Ala Val lie Ala He Thr Leu Ala Leu Gly Val Gin 
295 300 305 

aag atg gca get cga aat gcg att acg cgc egg ttg aat tec gtg gaa 1075 
Lys Met Ala Ala Arg Asn Ala He Thr Arg Arg Leu Asn Ser Val Glu 
310 315 320 325 

aca ctt ggc tct gtc acc acc ate tgc acg gat aaa acc ggc aca etc 1123 
Thr Leu Gly Ser Val Thr Thr He Cys Thr Asp Lys Thr Gly Thr Leu 
330 335 340 

acc cgc aat gag atg aca gtc cgc gca ate gee acc ggt acg agt ctt 1171 
Thr Arg Asn Glu Met Thr Val Arg Ala He Ala Thr Gly Thr Ser Leu 
345 350 355 

tat gac gtc agt gga gca ggc tac gaa cct etc ggg gaa ate cgc tta 1219 
Tyr Asp Val Ser Gly Ala Gly Tyr Glu Pro Leu Gly Glu lie Arg Leu 
360 365 370 



aaa gac ggc gag caa gta tec aag cag gat ttc cca gat etc tac gec 
Lys Asp Gly Glu Gin Val Ser Lys Gin Asp Phe Pro Asp Leu Tyr Ala 



1267 
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375 380 385 

atg gcg ttg gtc gca gcg aac gtc aac gac gcc gaa att tac caa gaa 1315 

Met Ala Leu Val Ala Ala Asn Val Asn Asp Ala Glu lie Tyr Gin Glu 
390 395 400 405 

gac ggc atg tgg agg ctt tec ggc gaa ccc acc gac ggc ggt att cgt 1363 

Asp Gly Met Trp Arg Leu Ser Gly Glu Pro Thr Asp Gly Gly lie Arg 
410 415 420 

gcc ttt gca atg aaa acc aac get gaa ate ttg acc cga aca gcc gaa 1411 

Ala Phe Ala Met Lys Thr Asn Ala Glu lie Leu Thr Arg Thr Ala Glu 

425 430 435 

gtc ccc ttc gat tec gca tac aaa tac atg gcg acg ctt cac acc ate 1459 

Val Pro Phe Asp Ser Ala Tyr Lys Tyr Met Ala Thr Leu His Thr He 

440 445 450 

gat gga gca aac acc atg ctg gtc aag ggc get ccc gat cgt tta ttg 1507 

Asp Gly Ala Asn Thr Met Leu Val Lys Gly Ala Pro Asp Arg Leu Leu 
455 460 465 

gat aga agt gca cag cag cgc aac ggt gaa cca ctt gac egg ccg tat 1555 

Asp Arg Ser Ala Gin Gin Arg Asn Gly Glu Pro Leu Asp Arg Pro Tyr 
470 475 480 485 

tgg gaa cag etc ate gag gac etc gcg tec caa ggc etc cgc gtg ctg 1603 

Trp Glu Gin Leu He Glu Asp Leu Ala Ser Gin Gly Leu Arg Val Leu 
490 495 500 

get gcg gca tat aaa gag ctt ccc cac age acg tea aca att act cca 1651 

Ala Ala Ala Tyr Lys Glu Leu Pro His Ser Thr Ser Thr He Thr Pro 

505 510 515 

gaa gat gtt gac cag ggc gaa etc acc ttc etc ggg etc tac ggc ate 1699 

Glu Asp Val Asp Gin Gly Glu Leu Thr Phe Leu Gly Leu Tyr Gly He 

520 525 530 

atg gat ccg cca cgc gaa gaa gtc ate gaa gcc atg aaa gtg gtg caa 1747 

Met Asp Pro Pro Arg Glu Glu Val He Glu Ala Met Lys Val Val Gin 
535 540 545 

teg gca ggc gtt cgc gtc cgc atg ate acc ggc gat cac tec tec acg 1795 

Ser Ala Gly Val Arg Val Arg Met He Thr Gly Asp His Ser Ser Thr 
550 555 560 565 

gcc cgc gca ate gcc cgc gaa gtg gga ate cgc ggc cag aac gtg etc 1843 

Ala Arg Ala He Ala Arg Glu Val Gly He Arg Gly Gin Asn Val Leu 
570 575 580 

acc ggt gcg gaa att act gcg get act gat gag gag ctg cag gga etc 1891 

Thr Gly Ala Glu He Thr Ala Ala Thr Asp Glu Glu Leu Gin Gly Leu 

585 590 595 

gtc gat aat get gat ctt ttt gtg cgc acc age ccc gag cac aag ctg 1939 

Val Asp Asn Ala Asp Leu Phe Val Arg Thr Ser Pro Glu His Lys Leu 

600 605 610 



cgc gtc gtg cgc gca ctg caa get aac ggc gaa gtc gcg tec atg acc 1987 
Arg Val Val Arg Ala Leu Gin Ala Asn Gly Glu Val Ala Ser Met Thr 
615 620 625 
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ggc gac ggc gtc aac gat gcg cca gcg eta aaa caa gec gac gtc ggc 2035 
Gly Asp Gly Val Asn Asp Ala Pro Ala Leu Lys Gin Ala Asp Val Gly 
630 635 640 645 

gtc gec atg ggc att aag ggc acc gaa gec acc aaa gac gcg gec gac 2083 
Val Ala Met Gly lie Lys Gly Thr Glu Ala Thr Lys Asp Ala Ala Asp 
650 655 660 

ate gtg ctt gec gac gac aat ttc gec aca ate gec ggc gec gta gaa 2131 
He Val Leu Ala Asp Asp Asn Phe Ala Thr He Ala Gly Ala Val Glu 
665 670 675 

atg ggt cgc acc ate tac gac aac ctg cgc aaa gec gtc gtc ttc atg 2179 
Met Gly Arg Thr He Tyr Asp Asn Leu Arg Lys Ala Val Val Phe Met 
680 685 690 

etc ccc acc aac ggc gec caa ggc etc gtc att ttc ate gcg atg ctg 2227 
Leu Pro Thr Asn Gly Ala Gin Gly Leu Val He Phe He Ala Met Leu 
695 700 705 

etc ggc tgg gaa ctg ccc ate acc gca ctt caa gtg ctg tgg ate aac 2275 
Leu Gly Trp Glu Leu Pro He Thr Ala Leu Gin Val Leu Trp He Asn 
710 715 720 725 

etc ate acc gee ate aca ctg tec ctg gcg ctg tec ttc gag ccg gec 2323 
Leu He Thr Ala He Thr Leu Ser Leu Ala Leu Ser Phe Glu Pro Ala 
730 735 740 

gag ccc ggc ate atg aac aga aaa ccc aga aac ccc aag age ggg ctt 2371 
Glu Pro Gly He Met Asn Arg Lys Pro Arg Asn Pro Lys Ser Gly Leu 
745 750 755 

ate gac gec ccc tec gtg ctt cgc ate gtc tat gtc tec ctg ctg etc 2419 
lie Asp Ala Pro Ser Val Leu Arg He Val Tyr Val Ser Leu Leu Leu 
760 765 770 

ggc gga gca acg ttc tgg get ttc ctt ggc gec cgc gac gca gga ate 2467 
Gly Gly Ala Thr Phe Trp Ala Phe Leu Gly Ala Arg Asp Ala Gly He 
775 780 785 

gac ate gac acc gec cgc acc ate gcg gtc acc acc ctt gca gtc age 2515 
Asp He Asp Thr Ala Arg Thr lie Ala Val Thr Thr Leu Ala Val Ser 
790 795 800 805 

caa gtg ttc tac ctt tta age tec cga tac ttc gaa gta tec gcg ctg 2563 
Gin Val Phe Tyr Leu Leu Ser Ser Arg Tyr Phe Glu Val Ser Ala Leu 
810 815 820 

cga aaa gaa etc ttc acc acc aac ccg att tec tgg ctg tgc ate gca 2611 
Arg Lys Glu Leu Phe Thr Thr Asn Pro He Ser Trp Leu Cys He Ala 
825 830 835 

etc atg ctg ate ctg caa ctg gee ttt gtc tac ctg ccg ttc atg caa 2659 
Leu Met Leu lie Leu Gin Leu Ala Phe Val Tyr Leu Pro Phe Met Gin 
840 845 850 

age acc ttc gac acc gec gca ctg acg ctt aga gat tgg gtc atg cca 2707 
Ser Thr Phe Asp Thr Ala Ala Leu Thr Leu Arg Asp Trp Val Met Pro 
855 860 865 
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ctg gtg ttt ggt gtt gtt gtc ttt gcg gtc gtt gaa acc gag aaa ttc 2755 
Leu Val Phe Gly Val Val Val Phe Ala Val Val Glu Thr Glu Lys Phe 
870 875 880 885 

ate agg cgc ctt aaa gcg tct taaggtttca gcccctcaag ata 2799 
lie Arg Arg Leu Lys Ala Ser 
890 



<210> 396 
<211> 892 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 396 

Val Ser Ser Pro Leu Pro Ala Ala Val Thr Ser Lys Pro Ala His Ala 
15 10 15 

Leu Ser Ser Asp Glu Val Leu Glu Asn Leu Gly Val Gin Asp Thr Gly 
20 25 30 

Leu Thr Ser Ala Glu Ala Thr Gin Arg Leu Glu Ala Asn Gly Pro Asn 
35 40 45 

Glu Leu Pro Gin Thr Pro Pro Glu Thr Val Trp Gin Arg Leu Phe Arg 
50 55 60 

Gin Val Asn Asp Pro Met lie Tyr Val Leu lie Ala Ala Ala Val Leu 
65 70 75 80 

Thr Ala Phe Leu Gly His Trp Thr Asp Thr lie Val He Gly Ala Val 
85 90 95 

Val He He Asn Met Met Val Gly Phe He Gin Glu Gly Lys Ala Ala 
100 105 110 

Asp Ala Leu Ala Ser lie Arg Asn Met Leu Ser Pro Glu Ser Ala Ala 
115 120 125 

Leu Arg Asp Gly Val Phe His Lys He Asp Ala Ala Glu Leu Val Val 
130 135 140 

Gly Asp Val Val Lys Leu Ser Ala Gly Asp Lys Val Pro Ala Asp Leu 
145 150 155 160 

Arg Met Leu Ala Ala Thr Asn Leu His He Glu Glu Ser Ala Leu Thr 
165 170 175 

Gly Glu Ala Glu Ala Val Val Lys Gly Thr Asp Pro Val Glu Ala Asp 
180 185 190 

Ala Gly lie Gly Asp Arg Thr Ser Met Ala Phe Ser Gly Thr Leu Val 
195 200 205 

Leu Thr Gly Ser Gly Thr Gly Val Val Thr Ala Thr Gly Ala Gly Thr 
210 215 220 

Glu He Gly His He Thr Thr Met Leu Ala Asp Val Asp Ser Val Asp 
225 230 235 240 



Thr Pro Leu Thr Arg Ser Met Lys Lys Phe Ser Ser Ala Leu Ala He 
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245 250 255 

Val Cys Val Phe Leu Ala He Leu Met Leu Val Val Ala Gly Leu Val 
260 265 270 

His His Thr Pro Leu Glu Glu Leu He Leu Ser Ala He Gly Phe Ala 
275 280 285 

Val Ala Ala He Pro Glu Gly Leu Pro Ala Val He Ala He Thr Leu 
290 295 300 

Ala Leu Gly Val Gin Lys Met Ala Ala Arg Asn Ala He Thr Arg Arg 
305 310 315 320 

Leu Asn Ser Val Glu Thr Leu Gly Ser Val Thr Thr He Cys Thr Asp 
325 330 335 

Lys Thr Gly Thr Leu Thr Arg Asn Glu Met Thr Val Arg Ala He Ala 
340 345 350 

Thr Gly Thr Ser Leu Tyr Asp Val Ser Gly Ala Gly Tyr Glu Pro Leu 
355 360 365 

Gly Glu He Arg Leu Lys Asp Gly Glu Gin Val Ser Lys Gin Asp Phe 
370 375 380 

Pro Asp Leu Tyr Ala Met Ala Leu Val Ala Ala Asn Val Asn Asp Ala 
385 390 395 400 

Glu He Tyr Gin Glu Asp Gly Met Trp Arg Leu Ser Gly Glu Pro Thr 
405 410 415 

Asp Gly Gly He Arg Ala Phe Ala Met Lys Thr Asn Ala Glu He Leu 
420 425 430 

Thr Arg Thr Ala Glu Val Pro Phe Asp Ser Ala Tyr Lys Tyr Met Ala 
435 440 445 

Thr Leu His Thr He Asp Gly Ala Asn Thr Met Leu Val Lys Gly Ala 
450 455 460 

Pro Asp Arg Leu Leu Asp Arg Ser Ala Gin Gin Arg Asn Gly Glu Pro 
465 470 475 480 

Leu Asp Arg Pro Tyr Trp Glu Gin Leu lie Glu Asp Leu Ala Ser Gin 
485 490 495 

Gly Leu Arg Val Leu Ala Ala Ala Tyr Lys Glu Leu Pro His Ser Thr 
500 505 510 

Ser Thr He Thr Pro Glu Asp Val Asp Gin Gly Glu Leu Thr Phe Leu 
515 520 525 

Gly Leu Tyr Gly He Met Asp Pro Pro Arg Glu Glu Val He Glu Ala 
530 535 540 

Met Lys Val Val Gin Ser Ala Gly Val Arg Val Arg Met He Thr Gly 
545 550 555 560 

Asp His Ser Ser Thr Ala Arg Ala He Ala Arg Glu Val Gly He Arg 
565 570 575 
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Gly Gin Asn Val Leu Thr Gly Ala Glu He Thr Ala Ala Thr Asp Glu 
580 585 590 

Glu Leu Gin Gly Leu Val Asp Asn Ala Asp Leu Phe Val Arg Thr Ser 
595 600 605 

Pro Glu His Lys Leu Arg Val Val Arg Ala Leu Gin Ala Asn Gly Glu 
610 615 620 

Val Ala Ser Met Thr Gly Asp Gly Val Asn Asp Ala Pro Ala Leu Lys 
625 630 635 640 

Gin Ala Asp Val Gly Val Ala Met Gly He Lys Gly Thr Glu Ala Thr 
645 650 655 

Lys Asp Ala Ala Asp He Val Leu Ala Asp Asp Asn Phe Ala Thr He 
660 665 670 

Ala Gly Ala Val Glu Met Gly Arg Thr He Tyr Asp Asn Leu Arg Lys 
675 680 685 

Ala Val Val Phe Met Leu Pro Thr Asn Gly Ala Gin Gly Leu Val He 
690 695 700 

Phe He Ala Met Leu Leu Gly Trp Glu Leu Pro He Thr Ala Leu Gin 
705 710 715 720 

Val Leu Trp He Asn Leu He Thr Ala He Thr Leu Ser Leu Ala Leu 
725 730 735 

Ser Phe Glu Pro Ala Glu Pro Gly He Met Asn Arg Lys Pro Arg Asn 
740 745 750 

Pro Lys Ser Gly Leu He Asp Ala Pro Ser Val Leu Arg He Val Tyr 
755 760 765 

Val Ser Leu Leu Leu Gly Gly Ala Thr Phe Trp Ala Phe Leu Gly Ala 
770 775 780 

Arg Asp Ala Gly He Asp He Asp Thr Ala Arg Thr He Ala Val Thr 
785 790 795 800 

Thr Leu Ala Val Ser Gin Val Phe Tyr Leu Leu Ser Ser Arg Tyr Phe 
805 810 815 

Glu Val Ser Ala Leu Arg Lys Glu Leu Phe Thr Thr Asn Pro He Ser 
820 825 830 

Trp Leu Cys He Ala Leu Met Leu He Leu Gin Leu Ala Phe Val Tyr 
835 840 845 

Leu Pro Phe Met Gin Ser Thr Phe Asp Thr Ala Ala Leu Thr Leu Arg 
850 855 860 

Asp Trp Val Met Pro Leu Val Phe Gly Val Val Val Phe Ala Val Val 
865 870 875 880 

Glu Thr Glu Lys Phe He Arg Arg Leu Lys Ala Ser 
885 890 
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<210> 397 
<211> 1917 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1894) 
<223> RXN00980 



<400> 397 

agagagaaag ggagaaatca 
cctcttgatt attttgtcgt 



tgaaaacgtg gaagacctgg 
ggttgagttc atcgagcccg 



ggggtcgtcg gagcttcagg 60 

atg ctg gca gat gca 115 
Met Leu Ala Asp Ala 
1 5 



ttc atg ate gcg get gca att gtt gca ggt tgg ccg ate gcg cag tct 
Phe Met lie Ala Ala Ala lie Val Ala Gly Trp Pro lie Ala Gin Ser 

10 15 20 



163 



gca tat caa gca ctt cgc att cga atg gtg teg att gac tta ctg gtc 
Ala Tyr Gin Ala Leu Arg lie Arg Met Val Ser lie Asp Leu Leu Val 
25 30 35 



211 



gtt gtg get gee gtt ggt gee atg ttc ate aac aac tat tgg gag tct 259 
Val Val Ala Ala Val Gly Ala Met Phe lie Asn Asn Tyr Trp Glu Ser 
40 45 50 



gcg gcg gtg acg ttc etc ttt gec ctt ggc aag gca ctg gaa cgc gcg 307 
Ala Ala Val Thr Phe Leu Phe Ala Leu Gly Lys Ala Leu Glu Arg Ala 
55 60 65 



aca atg aac cgc aca cga aaa gca eta teg gat ctg gtg gat gca get 355 
Thr Met Asn Arg Thr Arg Lys Ala Leu Ser Asp Leu Val Asp Ala Ala 
70 75 80 85 



cca gaa act gca aca agg etc aac gcg gat gac tea aca gag gta gtt 403 
Pro Glu Thr Ala Thr Arg Leu Asn Ala Asp Asp Ser Thr Glu Val Val 
90 95 100 



gag ctg tgg gag ctt gag ccc ggt gac ate gtc ttg gta cgc aat ggc 451 
Glu Leu Trp Glu Leu Glu Pro Gly Asp lie Val Leu Val Arg Asn Gly 
105 110 115 



gaa caa att ccc gtc gat gga aac gtg att gcg ggt gtc ggt gga att 
Glu Gin He Pro Val Asp Gly Asn Val He Ala Gly Val Gly Gly He 
120 125 130 



499 



gat gaa tec aac ate acg ggt gaa tea atg ccg get gaa aag ggt caa 547 
Asp Glu Ser Asn He Thr Gly Glu Ser Met Pro Ala Glu Lys Gly Gin 
135 140 145 



ggc tct gat gtg tat gca gga acc tgg ctg cga tct ggt gtt ttg aga 595 
Gly Ser Asp Val Tyr Ala Gly Thr Trp Leu Arg Ser Gly Val Leu Arg 
150 155 160 165 



gtc gag gca aca gga att ggt tea gac tea act ttg gca aaa ate att 
Val Glu Ala Thr Gly He Gly Ser Asp Ser Thr Leu Ala Lys He He 
170 175 180 



643 
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cac cgc gtt gaa gac gcc cag gat gac aaa gcc cgc aca caa aca ttc 691 
His Arg Val Glu Asp Ala Gin Asp Asp Lys Ala Arg Thr Gin Thr Phe 
185 190 195 

tta gag aaa ttc tct aag tgg tac acc ccg ggc gtc atg ate gcc gcc 739 
Leu Glu Lys Phe Ser Lys Trp Tyr Thr Pro Gly Val Met lie Ala Ala 
200 205 210 

gca gtg gtg gga ctt ate acc tgg gac gta gaa eta gca ctg acg etc 787 
Ala Val Val Gly Leu He Thr Trp Asp Val Glu Leu Ala Leu Thr Leu 
215 220 225 

tta gtg ate ggc tgc ccc ggc gcg ttg gtt ate tec ate ccg gtg tec 835 
Leu Val He Gly Cys Pro Gly Ala Leu Val He Ser He Pro Val Ser 
230 235 240 245 

ate gtc gca ggc ate ggc cgt get gca cgc gat ggc gtg ctg ate aag 883 
He Val Ala Gly He Gly Arg Ala Ala Arg Asp Gly Val Leu He Lys 
250 255 260 

ggt gga gaa tac eta gaa acc gcc gcg aaa gtc gac gtc gtt gtc gtg 931 
Gly Gly Glu Tyr Leu Glu Thr Ala Ala Lys Val Asp Val Val Val Val 
265 270 275 

gac aaa act gga acg ctg acc acc ggc cgc cca gaa etc aca gac gta 979 
Asp Lys Thr Gly Thr Leu Thr Thr Gly Arg Pro Glu Leu Thr Asp Val 
280 285 290 

gaa gtc ate gag ccc gcc tac age cag ggc gag gtg ctg gag etc gcc 1027 
Glu Val He Glu Pro Ala Tyr Ser Gin Gly Glu Val Leu Glu Leu Ala 
295 300 305 

gcg cgc gcc gag acg get tea gaa cat ccg ctt gcc gac gcc ate ate 1075 
Ala Arg Ala Glu Thr Ala Ser Glu His Pro Leu Ala Asp Ala He He 
310 315 320 325 

cgt ggt gcc cag gat egg ggg ctg tec aca aca ttg gtg gaa gca get 1123 
Arg Gly Ala Gin Asp Arg Gly Leu Ser Thr Thr Leu Val Glu Ala Ala 
330 335 340 

gaa aac ate acc ggc cga ggc att ate gca aat gtt gat gga cag gca 1171 
Glu Asn He Thr Gly Arg Gly He He Ala Asn Val Asp Gly Gin Ala 
345 350 355 

gtt get gtt gga tct get gag tta ctt gat cat gaa cca gac teg acc 1219 
Val Ala Val Gly Ser Ala Glu Leu Leu Asp His Glu Pro Asp Ser Thr 
360 365 370 

agg ate ctg gag eta aat gcc gaa gga aag acc gcg atg ttt gtc gga 1267 
Arg He Leu Glu Leu Asn Ala Glu Gly Lys Thr Ala Met Phe Val Gly 
375 380 385 

gtg aac gga cac gcc att gga ate gtg gcc gtc gcc gac gcc gtt cgt 1315 
Val Asn Gly His Ala He Gly He Val Ala Val Ala Asp Ala Val Arg 
390 395 400 405 

tea gat tct gcc tea gca ate gaa teg ctg cat aag gcg ggc att caa 1363 
Ser Asp Ser Ala Ser Ala He Glu Ser Leu His Lys Ala Gly He Gin 
410 415 420 
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gtt gtc atg gcg act ggc gac get cac cgc gtt gca caa aac gtg gec 1411 
Val Val Met Ala Thr Gly Asp Ala His Arg Val Ala Gin Asn Val Ala 
425 430 435 

tec aag ctg gga gtg gat gaa gtc tac tea gag eta etc cct gaa cag 1459 
Ser Lys Leu Gly Val Asp Glu Val Tyr Ser Glu Leu Leu Pro Glu Gin 
440 445 450 

aaa tta gaa ctg gtg cgt gat ctg caa get gee ggc aaa acg gtc gcg 1507 
Lys Leu Glu Leu Val Arg Asp Leu Gin Ala Ala Gly Lys Thr Val Ala 
455 460 465 

atg gtg ggt gac gga gtc aac gac acc cca gca ttg gca get get gat 1555 
Met Val Gly Asp Gly Val Asn Asp Thr Pro Ala Leu Ala Ala Ala Asp 
470 475 480 485 

ate gga gta gcg atg ggc gtg gca ggt tec cct gca gec att gaa acc 1603 
He Gly Val Ala Met Gly Val Ala Gly Ser Pro Ala Ala He Glu Thr 
490 495 500 

get gat ate gca etc atg gcg gat cgt etc cca egg ctg gca cat gca 1651 
Ala Asp He Ala Leu Met Ala Asp Arg Leu Pro Arg Leu Ala His Ala 
505 510 515 

gtg acc ttg gca aaa cgc acc gta aga acc atg cgc ate aat att ctg 1699 
Val Thr Leu Ala Lys Arg Thr Val Arg Thr Met Arg He Asn He Leu 
520 525 530 

att gcg ttg get acc gtg atg gtg tta eta get ggc gtc eta ttt ggc 1747 
lie Ala Leu Ala Thr Val Met Val Leu Leu Ala Gly Val Leu Phe Gly 
535 540 545 

gga gtt acc atg teg gtt ggc atg etc gtt cac gaa gca age gtg ctg 1795 
Gly Val Thr Met Ser Val Gly Met Leu Val His Glu Ala Ser Val Leu 
550 555 560 565 

ctt gtt ate age ate gec atg ctg ttg ctg cgt cca aca ctt aaa gaa 1843 
Leu Val He Ser He Ala Met Leu Leu Leu Arg Pro Thr Leu Lys Glu 
570 575 580 

gat get gcg caa gca agt gat att aaa cgc teg gaa ata caa cag ate 18 91 
Asp Ala Ala Gin Ala Ser Asp He Lys Arg Ser Glu He Gin Gin He 
585 590 595 

gca taaccaatgg ctgggtactg atg 1917 
Ala 



<210> 398 
<211> 598 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 398 

Met Leu Ala Asp Ala Phe Met He Ala Ala Ala He Val Ala Gly Trp 
15 10 15 



Pro He Ala Gin Ser Ala Tyr Gin Ala Leu Arg He Arg Met Val Ser 
20 25 30 
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Ile Asp Leu Leu 
35 

Asn Tyr Trp Glu 
50 

Ala Leu Glu Arg 
65 

Leu Val Asp Ala 



Ser Thr Glu Val 
100 

Leu Val Arg Asn 
115 

Gly Val Gly Gly 
130 

Ala Glu Lys Gly 
145 

Ser Gly Val Leu 



Leu Ala Lys lie 
180 

Arg Thr Gin Thr 
195 

Val Met lie Ala 
210 

Leu Ala Leu Thr 
225 

Ser lie Pro Val 



Gly Val Leu Tie 
260 

Asp Val Val Val 
275 

Glu Leu Thr Asp 
290 

Val Leu Glu Leu 
305 

Ala Asp Ala lie 



Leu Val Glu Ala 
340 

Val Asp Gly Gin 



Val Val Val Ala 

40 

Ser Ala Ala Val 

55 

Ala Thr Met Asn 
70 

Ala Pro Glu Thr 
85 

Val Glu Leu Trp 



Gly Glu Gin lie 
120 

lie Asp Glu Ser 
135 

Gin Gly Ser Asp 
150 

Arg Val Glu Ala 
165 

lie His Arg Val 



Phe Leu Glu Lys 
200 

Ala Ala Val Val 
215 

Leu Leu Val lie 
230 

Ser He Val Ala 
245 

Lys Gly Gly Glu 



Val Asp Lys Thr 
280 

Val Glu Val He 
295 

Ala Ala Arg Ala 
310 

He Arg Gly Ala 
325 

Ala Glu Asn He 



Ala Val Ala Val 



Ala Val Gly Ala 



Thr Phe Leu Phe 
60 

Arg Thr Arg Lys 
75 

Ala Thr Arg Leu 
90 

Glu Leu Glu Pro 
105 

Pro Val Asp Gly 



Asn He Thr Gly 
140 

Val Tyr Ala Gly 
155 

Thr Gly He Gly 
170 

Glu Asp Ala Gin 
185 

Phe Ser Lys Trp 



Gly Leu He Thr 
220 

Gly Cys Pro Gly 
235 

Gly He Gly Arg 
250 

Tyr Leu Glu Thr 
265 

Gly Thr Leu Thr 



Glu Pro Ala Tyr 
300 

Glu Thr Ala Ser 
315 

Gin Asp Arg Gly 
330 

Thr Gly Arg Gly 
345 

Gly Ser Ala Glu 



Met Phe He Asn 
45 

Ala Leu Gly Lys 



Ala Leu Ser Asp 
80 

Asn Ala Asp Asp 
95 

Gly Asp He Val 

110 

Asn Val He Ala 
125 

Glu Ser Met Pro 



Thr Trp Leu Arg 
160 

Ser Asp Ser Thr 
175 

Asp Asp Lys Ala 
190 

Tyr Thr Pro Gly 
205 

Trp Asp Val Glu 



Ala Leu Val He 
240 

Ala Ala Arg Asp 
255 

Ala Ala Lys Val 
270 

Thr Gly Arg Pro 
285 

Ser Gin Gly Glu 



Glu His Pro Leu 
320 

Leu Ser Thr Thr 
335 

He He Ala Asn 
350 

Leu Leu Asp His 
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355 360 365 

Glu Pro Asp Ser Thr Arg lie Leu Glu Leu Asn Ala Glu Gly Lys Thr 
370 375 380 

Ala Met Phe Val Gly Val Asn Gly His Ala lie Gly lie Val Ala Val 
385 390 395 400 

Ala Asp Ala Val Arg Ser Asp Ser Ala Ser Ala lie Glu Ser Leu His 
405 410 415 

Lys Ala Gly lie Gin Val Val Met Ala Thr Gly Asp Ala His Arg Val 
420 425 430 

Ala Gin Asn Val Ala Ser Lys Leu Gly Val Asp Glu Val Tyr Ser Glu 
435 440 445 

Leu Leu Pro Glu Gin Lys Leu Glu Leu Val Arg Asp Leu Gin Ala Ala 
450 455 460 

Gly Lys Thr Val Ala Met Val Gly Asp Gly Val Asn Asp Thr Pro Ala 
465 470 475 480 

Leu Ala Ala Ala Asp He Gly Val Ala Met Gly Val Ala Gly Ser Pro 
485 490 495 

Ala Ala He Glu Thr Ala Asp He Ala Leu Met Ala Asp Arg Leu Pro 
500 505 510 

Arg Leu Ala His Ala Val Thr Leu Ala Lys Arg Thr Val Arg Thr Met 
515 520 525 

Arg lie Asn lie Leu He Ala Leu Ala Thr Val Met Val Leu Leu Ala 
530 535 540 

Gly Val Leu Phe Gly Gly Val Thr Met Ser Val Gly Met Leu Val His 
545 550 555 560 

Glu Ala Ser Val Leu Leu Val He Ser He Ala Met Leu Leu Leu Arg 
565 570 575 

Pro Thr Leu Lys Glu Asp Ala Ala Gin Ala Ser Asp He Lys Arg Ser 
580 585 590 

Glu lie Gin Gin He Ala 
595 



<210> 399 
<211> 762 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (739) 
<223> FRXA00980 



<400> 399 

gttgatggac aggcaggttg ctgttggatc tgctgagtta cttgatcatg aaccagactc 60 
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gaccaggatc ctggagctaa atgccgaagg aaagaccgcg atg ttt gtc gga gtg 115 

Met Phe Val Gly Val 
1 5 

aac gga cac gcc att gga ate gtg gec gtc gec gac gec gtt cgt tea 163 
Asn Gly His Ala lie Gly lie Val Ala Val Ala Asp Ala Val Arg Ser 
10 15 20 

gat tct gcc tea gca ate gaa teg ctg cat aag gcg ggc att caa gtt 211 
Asp Ser Ala Ser Ala He Glu Ser Leu His Lys Ala Gly He Gin Val 
25 30 35 

gtc atg gcg act ggc gac get cac cgc gtt gca caa aac gtg gcc tec 259 
Val Met Ala Thr Gly Asp Ala His Arg Val Ala Gin Asn Val Ala Ser 
40 45 50 

aag ctg gga gtg gat gaa gtc tac tea gag eta etc cct gaa cag aaa 307 
Lys Leu Gly Val Asp Glu Val Tyr Ser Glu Leu Leu Pro Glu Gin Lys 
55 60 65 

tta gaa ctg gtg cgt gat ctg caa get gcc ggc aaa acg gtc gcg atg 355 
Leu Glu Leu Val Arg Asp Leu Gin Ala Ala Gly Lys Thr Val Ala Met 
70 75 80 85 

gtg ggt gac gga gtc aac gac ace cca gca ttg gca get get gat ate 403 
Val Gly Asp Gly Val Asn Asp Thr Pro Ala Leu Ala Ala Ala Asp He 
90 95 100 

gga gta gcg atg ggc gtg gca ggt tec cct gca gcc att gaa acc get 451 
Gly Val Ala Met Gly Val Ala Gly Ser Pro Ala Ala He Glu Thr Ala 
105 110 115 

gat ate gca etc atg gcg gat cgt etc cca egg ctg gca cat gca gtg 4 99 
Asp He Ala Leu Met Ala Asp Arg Leu Pro Arg Leu Ala His Ala Val 
120 125 130 

acc ttg gca aaa cgc acc gta aga acc atg cgc ate aat att ctg att 547 
Thr Leu Ala Lys Arg Thr Val Arg Thr Met Arg He Asn He Leu He 
135 140 145 

gcg ttg get acc gtg atg gtg tta eta get ggc gtc eta ttt ggc gga 595 
Ala Leu Ala Thr Val Met Val Leu Leu Ala Gly Val Leu Phe Gly Gly 
150 155 160 165 

gtt acc atg teg gtt ggc atg etc gtt cac gaa gca age gtg ctg ctt 643 
Val Thr Met Ser Val Gly Met Leu Val His Glu Ala Ser Val Leu Leu 
170 175 180 

gtt ate age ate gcc atg ctg ttg ctg cgt cca aca ctt aaa gaa gat 691 
Val He Ser lie Ala Met Leu Leu Leu Arg Pro Thr Leu Lys Glu Asp 
185 190 195 

get gcg caa gca agt gat att aaa cgc teg gaa ata caa cag ate gca 739 
Ala Ala Gin Ala Ser Asp He Lys Arg Ser Glu lie Gin Gin lie Ala 
200 205 210 

taaccaatgg ctgggtactg atg 762 



<210> 400 
<211> 213 
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<212> PRT 

<213> Corynebacterium glutamicuni 
<400> 400 

Met Phe Val Gly Val Asn Gly His Ala He Gly He Val Ala Val Ala 
15 10 15 

Asp Ala Val Arg Ser Asp Ser Ala Ser Ala He Glu Ser Leu His Lys 
20 25 30 

Ala Gly He Gin Val Val Met Ala Thr Gly Asp Ala His Arg Val Ala 
35 40 45 

Gin Asn Val Ala Ser Lys Leu Gly Val Asp Glu Val Tyr Ser Glu Leu 
50 55 60 

Leu Pro Glu Gin Lys Leu Glu Leu Val Arg Asp Leu Gin Ala Ala Gly 
65 70 75 80 

Lys Thr Val Ala Met Val Gly Asp Gly Val Asn Asp Thr Pro Ala Leu 
85 90 95 

Ala Ala Ala Asp He Gly Val Ala Met Gly Val Ala Gly Ser Pro Ala 
100 105 110 

Ala He Glu Thr Ala Asp He Ala Leu Met Ala Asp Arg Leu Pro Arg 
115 120 125 

Leu Ala His Ala Val Thr Leu Ala Lys Arg Thr Val Arg Thr Met Arg 
130 135 140 

He Asn He Leu He Ala Leu Ala Thr Val Met Val Leu Leu Ala Gly 
145 150 155 160 

Val Leu Phe Gly Gly Val Thr Met Ser Val Gly Met Leu Val His Glu 
165 170 175 

Ala Ser Val Leu Leu Val He Ser He Ala Met Leu Leu Leu Arg Pro 
180 185 190 

Thr Leu Lys Glu Asp Ala Ala Gin Ala Ser Asp He Lys Arg Ser Glu 
195 200 205 

He Gin Gin He Ala 
210 



<210> 401 
<211> 2007 
<212> DNA 

<213> Corynebacterium glutamicuni 

<220> 
<221> CDS 

<222> (101) . . (1984) 
<223> RXN02348 

<400> 401 

aaagacccga gccgaagccc tggcctgcgc atacttcctt gtcaacgctc gctgggatta 60 
ggtcttttct gagcgctagc atttctccac tcaaaggagc atg ctt aac cgc atg 115 
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Met Leu Asn Arg Met 
1 5 

aaa agt gcg egg cca aaa tea gtc get cca aaa tec gga caa get tta 163 
Lys Ser Ala Arg Pro Lys Ser Val Ala Pro Lys Ser Gly Gin Ala Leu 
10 15 20 

etc act etc ggt gec eta ggt gtt gtg ttc ggc gac ate ggc ace age 211 
Leu Thr Leu Gly Ala Leu Gly Val Val Phe Gly Asp lie Gly Thr Ser 
25 30 35 

ecc ctg tac tea ctt cac act gca ttc age atg cag cac aac aaa gtc 259 
Pro Leu Tyr Ser Leu His Thr Ala Phe Ser Met Gin His Asn Lys Val 
40 45 50 

gaa gtc act cag gaa aat gtg tac ggc ate ate tec atg gtg ttg tgg 307 
Glu Val Thr Gin Glu Asn Val Tyr Gly lie lie Ser Met Val Leu Trp 
55 60 65 

acc ate act ttg ate gtc ace gtc aaa tac gtc atg ctg gtc ace cga 355 
Thr lie Thr Leu lie Val Thr Val Lys Tyr Val Met Leu Val Thr Arg 
70 75 80 85 

get gac aac caa gga caa ggt ggc ate ctg gcg etc gtt get ttg ctg 403 
Ala Asp Asn Gin Gly Gin Gly Gly lie Leu Ala Leu Val Ala Leu Leu 
90 95 100 

aaa aac cgt ggg cac tgg gga aaa ttc gtg gca gta gee ggc atg ttg 451 
Lys Asn Arg Gly His Trp Gly Lys Phe Val Ala Val Ala Gly Met Leu 
105 110 115 

ggc gec gca ttg ttt tat ggc gat gtg gtg ate acc ccg gcg ate tct 499 
Gly Ala Ala Leu Phe Tyr Gly Asp Val Val lie Thr Pro Ala lie Ser 
120 125 130 

gtt etc age gca aca gaa ggc ttg acg gtt ate tec cca age ttt gag 547 
Val Leu Ser Ala Thr Glu Gly Leu Thr Val lie Ser Pro Ser Phe Glu 
135 140 145 

cgc ttc att ctg ccc gta tct etc gca gtt ctg ate get att ttt gca 595 
Arg Phe lie Leu Pro Val Ser Leu Ala Val Leu lie Ala lie Phe Ala 
150 155 160 165 

ate caa ccg etc ggt aca gaa aaa gtc ggc aaa gee ttc ggc ccc ate 643 
He Gin Pro Leu Gly Thr Glu Lys Val Gly Lys Ala Phe Gly Pro He 
170 175 180 

atg ttg ctg tgg ttt gtc acc ctt gca gga ttg gga att ccg caa ate 691 
Met Leu Leu Trp Phe Val Thr Leu Ala Gly Leu Gly He Pro Gin He 
185 190 195 

ate ggg cac cca gaa ate ttg cag age ttg tct cca cat tgg gee ctg 739 
He Gly His Pro Glu He Leu Gin Ser Leu Ser Pro His Trp Ala Leu 
200 205 210 

cgc ttg att gtg get gag cct ttc caa gca ttt gtg ctg ctt ggt gee 787 
Arg Leu He Val Ala Glu Pro Phe Gin Ala Phe Val Leu Leu Gly Ala 
215 220 225 



gtt gtc ctg aca gta acg ggt gcg gaa gcg etc tac get gat atg ggc 835 
Val Val Leu Thr Val Thr Gly Ala Glu Ala Leu Tyr Ala Asp Met Gly 
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230 235 240 245 

cat ttt ggg gcg agg cca ate aga gtg gcg tgg ttt tgc gtc gtc atg 883 
His Phe Gly Ala Arg Pro lie Arg Val Ala Trp Phe Cys Val Val Met 
250 255 260 

cct get tta ate ttg acg tat ttg ggg cag ggc gee ttg gtg ate aac 931 
Pro Ala Leu lie Leu Thr Tyr Leu Gly Gin Gly Ala Leu Val lie Asn 
265 270 275 

cag cct gaa gcg gtg cgc aac ccc atg ttt tat etc gcg ccg gaa ggt 979 
Gin Pro Glu Ala Val Arg Asn Pro Met Phe Tyr Leu Ala Pro Glu Gly 
280 285 290 

ctg egg att ccg ttg gtt att ttg gcg ace ate get acg gtg ate gca 1027 
Leu Arg lie Pro Leu Val lie Leu Ala Thr lie Ala Thr Val lie Ala 
295 300 305 

teg cag gee gtg att tct ggt gcg tat tea ttg acc aag cag gec gtg 1075 
Ser Gin Ala Val lie Ser Gly Ala Tyr Ser Leu Thr Lys Gin Ala Val 
310 315 320 325 

aat ttg aaa ctg ctg cca cgc atg gtg ate egg cat acc tec cgc aaa 1123 
Asn Leu Lys Leu Leu Pro Arg Met Val lie Arg His Thr Ser Arg Lys 
330 335 340 

gag gaa ggc cag ate tat atg cca ctg gtt aat gga ttg ctg ttt gta 1171 
Glu Glu Gly Gin lie Tyr Met Pro Leu Val Asn Gly Leu Leu Phe Val 
345 350 355 

tec gtg atg gtt gtg gtg ctg gta ttc cga tec tct gaa age etc gec 1219 
Ser Val Met Val Val Val Leu Val Phe Arg Ser Ser Glu Ser Leu Ala 
360 365 370 

age gcg tac gga ctt gca gtg acc gga acc ttg gtg ctg gtc age gtc 1267 
Ser Ala Tyr Gly Leu Ala Val Thr Gly Thr Leu Val Leu Val Ser Val 
375 380 385 

ctg tat ctg ate tat gtt cac acc aca tgg tgg aaa aca gcg ctg ttc 1315 
Leu Tyr Leu lie Tyr Val His Thr Thr Trp Trp Lys Thr Ala Leu Phe 
390 395 400 405 

att gtg etc ate ggt att cca gaa gta ctt eta ttc gec teg aac acc 1363 
lie Val Leu lie Gly lie Pro Glu Val Leu Leu Phe Ala Ser Asn Thr 
410 415 420 

acg aaa att cac gac ggt ggc tgg ctt cca eta ctt att gcg gec gtg 1411 
Thr Lys lie His Asp Gly Gly Trp Leu Pro Leu Leu lie Ala Ala Val 
425 430 435 

etc ate gtg gtg atg egg acc tgg gag tgg gga agt gac cgc gtc aat 1459 
Leu lie Val Val Met Arg Thr Trp Glu Trp Gly Ser Asp Arg Val Asn 
440 445 450 

cag gaa cgc gca gag ctg gaa ctt ccc atg gat aag ttc ttg gag aaa 1507 
Gin Glu Arg Ala Glu Leu Glu Leu Pro Met Asp Lys Phe Leu Glu Lys 
455 460 465 

etc gat cag cca cac aat att ggt ctg cgt aaa gtt gec gaa gtg gca 1555 
Leu Asp Gin Pro His Asn lie Gly Leu Arg Lys Val Ala Glu Val Ala 
470 475 480 485 
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gta ttt cca cat ggc acc age gat act gtc ccg ttg tea ttg gtt cgc 1603 
Val Phe Pro His Gly Thr Ser Asp Thr Val Pro Leu Ser Leu Val Arg 
490 495 500 

tgc gtg aaa gac etc aag ctt tta tac cga gag ate gtg ate gtt cga 1651 
Cys Val Lys Asp Leu Lys Leu Leu Tyr Arg Glu lie Val lie Val Arg 
505 510 515 

ate gtc caa gaa cac gtt ccg cac gtg cca cca gag gaa cgc gcg gaa 1699 
lie Val Gin Glu His Val Pro His Val Pro Pro Glu Glu Arg Ala Glu 
520 525 530 

atg gaa gtg etc cat cac gec ccg ate aga gtc gtg cga gtt gat ctg 1747 
Met Glu Val Leu His His Ala Pro He Arg Val Val Arg Val Asp Leu 
535 540 545 

cac ctt ggt tat ttt gat gag cag aac ctg cct gag cat etc cat gec 1795 
His Leu Gly Tyr Phe Asp Glu Gin Asn Leu Pro Glu His Leu His Ala 
550 555 560 565 

att gac cca aca tgg gat aac gec acc tac ttc ctg tct gec ctg act 1843 
He Asp Pro Thr Trp Asp Asn Ala Thr Tyr Phe Leu Ser Ala Leu Thr 
570 575 580 

ctt egg age agg ttg cct gga aag att get ggc tgg cgt gat cgt ttg 1891 
Leu Arg Ser Arg Leu Pro Gly Lys He Ala Gly Trp Arg Asp Arg Leu 
585 590 595 

tat ctt teg atg gaa cgt aat cag gca tct cga act gag tct ttc aaa 1939 
Tyr Leu Ser Met Glu Arg Asn Gin Ala Ser Arg Thr Glu Ser Phe Lys 
600 605 610 

ttg caa cca age aaa acc ate acg gtt gga aca gag ctg cac ctt 1984 
Leu Gin Pro Ser Lys Thr He Thr Val Gly Thr Glu Leu His Leu 
615 620 625 

taatcaggca gttgctggcc aac 2007 



<210> 402 
<211> 628 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Leu Asn Arg Met Lys Ser Ala Arg Pro Lys Ser Val Ala Pro Lys 
15 10 15 

Ser Gly Gin Ala Leu Leu Thr Leu Gly Ala Leu Gly Val Val Phe Gly 
20 25 30 

Asp He Gly Thr Ser Pro Leu Tyr Ser Leu His Thr Ala Phe Ser Met 
35 40 45 

Gin His Asn Lys Val Glu Val Thr Gin Glu Asn Val Tyr Gly He He 
50 55 60 

Ser Met Val Leu Trp Thr lie Thr Leu lie Val Thr Val Lys Tyr Val 
65 70 75 80 
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Met Leu Val Thr 



Leu Val Ala Leu 

100 

Val Ala Gly Met 
115 

Thr Pro Ala lie 
130 

Ser Pro Ser Phe 
145 

He Ala He Phe 



Ala Phe Gly Pro 
180 

Gly He Pro Gin 
195 

Pro His Trp Ala 
210 

Val Leu Leu Gly 
225 

Tyr Ala Asp Met 



Phe Cys Val Val 
260 

Ala Leu Val He 
275 

Leu Ala Pro Glu 
290 

Ala Thr Val He 
305 

Thr Lys Gin Ala 



His Thr Ser Arg 
340 

Gly Leu Leu Phe 
355 

Ser Glu Ser Leu 
370 

Val Leu Val Ser 
385 

Lys Thr Ala Leu 



Arg Ala Asp Asn 
85 

Leu Lys Asn Arg 



Leu Gly Ala Ala 
120 

Ser Val Leu Ser 
135 

Glu Arg Phe He 
150 

Ala He Gin Pro 
165 

He Met Leu Leu 



He He Gly His 
200 

Leu Arg Leu He 
215 

Ala Val Val Leu 
230 

Gly His Phe Gly 
245 

Met Pro Ala Leu 



Asn Gin Pro Glu 
280 

Gly Leu Arg He 
295 

Ala Ser Gin Ala 
310 

Val Asn Leu Lys 
325 

Lys Glu Glu Gly 



Val Ser Val Met 
360 

Ala Ser Ala Tyr 
375 

Val Leu Tyr Leu 
390 

Phe He Val Leu 



Gin Gly Gin Gly 
90 

Gly His Trp Gly 
105 

Leu Phe Tyr Gly 



Ala Thr Glu Gly 
140 

Leu Pro Val Ser 
155 

Leu Gly Thr Glu 
170 

Trp Phe Val Thr 
185 

Pro Glu He Leu 



Val Ala Glu Pro 
220 

Thr Val Thr Gly 
235 

Ala Arg Pro He 
250 

He Leu Thr Tyr 
265 

Ala Val Arg Asn 



Pro Leu Val He 
300 

Val He Ser Gly 
315 

Leu Leu Pro Arg 
330 

Gin He Tyr Met 
345 

Val Val Val Leu 



Gly Leu Ala Val 
380 

He Tyr Val His 
395 

lie Gly He Pro 



Gly He Leu Ala 
95 

Lys Phe Val Ala 
110 

Asp Val Val He 
125 

Leu Thr Val He 



Leu Ala Val Leu 
160 

Lys Val Gly Lys 
175 

Leu Ala Gly Leu 
190 

Gin Ser Leu Ser 
205 

Phe Gin Ala Phe 



Ala Glu Ala Leu 
240 

Arg Val Ala Trp 
255 

Leu Gly Gin Gly 
270 

Pro Met Phe Tyr 
285 

Leu Ala Thr He 



Ala Tyr Ser Leu 
320 

Met Val He Arg 

335 

Pro Leu Val Asn 
350 

Val Phe Arg Ser 
365 

Thr Gly Thr Leu 



Thr Thr Trp Trp 
400 

Glu Val Leu Leu 
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405 410 415 

Phe Ala Ser Asn Thr Thr Lys lie His Asp Gly Gly Trp Leu Pro Leu 
420 425 430 

Leu lie Ala Ala Val Leu lie Val Val Met Arg Thr Trp Glu Trp Gly 
435 440 445 

Ser Asp Arg Val Asn Gin Glu Arg Ala Glu Leu Glu Leu Pro Met Asp 
450 455 460 

Lys Phe Leu Glu Lys Leu Asp Gin Pro His Asn lie Gly Leu Arg Lys 
465 470 475 480 

Val Ala Glu Val Ala Val Phe Pro His Gly Thr Ser Asp Thr Val Pro 
485 490 495 

Leu Ser Leu Val Arg Cys Val Lys Asp Leu Lys Leu Leu Tyr Arg Glu 
500 505 510 

lie Val He Val Arg He Val Gin Glu His Val Pro His Val Pro Pro 
515 520 525 

Glu Glu Arg Ala Glu Met Glu Val Leu His His Ala Pro He Arg Val 
530 535 540 

Val Arg Val Asp Leu His Leu Gly Tyr Phe Asp Glu Gin Asn Leu Pro 
545 550 555 560 

Glu His Leu His Ala He Asp Pro Thr Trp Asp Asn Ala Thr Tyr Phe 
565 570 575 

Leu Ser Ala Leu Thr Leu Arg Ser Arg Leu Pro Gly Lys He Ala Gly 
580 585 590 

Trp Arg Asp Arg Leu Tyr Leu Ser Met Glu Arg Asn Gin Ala Ser Arg 
595 600 605 

Thr Glu Ser Phe Lys Leu Gin Pro Ser Lys Thr He Thr Val Gly Thr 
610 615 620 



Glu Leu His Leu 
625 



<210> 403 
<211> 1157 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1134) 

<223> FRXA02348 

<400> 403 

cca ate aga gtg gcg tgg ttt tgc gtc gtc atg cct get tta ate ttg 48 
Pro He Arg Val Ala Trp Phe Cys Val Val Met Pro Ala Leu He Leu 
15 10 15 



acg tat ttg ggg cag ggc gec ttg gtg ate aac cag cct gaa gcg gtg 96 
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Thr Tyr Leu Gly Gin Gly Ala Leu Val lie Asn Gin Pro Glu Ala Val 

20 25 30 

cgc aac ccc atg ttt tat etc gcg ccg gaa ggt ctg egg att ccg ttg 144 

Arg Asn Pro Met Phe Tyr Leu Ala Pro Glu Gly Leu Arg lie Pro Leu 
35 40 45 

gtt att ttg gcg acc ate get acg gtg ate gca teg cag gec gtg att 192 

Val lie Leu Ala Thr He Ala Thr Val He Ala Ser Gin Ala Val He 
50 55 60 

tct ggt gcg tat tea ttg acc aag cag gec gtg aat ttg aaa ctg ctg 240 

Ser Gly Ala Tyr Ser Leu Thr Lys Gin Ala Val Asn Leu Lys Leu Leu 

65 70 75 80 

cca cgc atg gtg ate egg cat acc tec cgc aaa gag gaa ggc cag ate 288 

Pro Arg Met Val He Arg His Thr Ser Arg Lys Glu Glu Gly Gin He 

85 90 95 

tat atg cca ctg gtt aat gga ttg ctg ttt gta tec gtg atg gtt gtg 336 

Tyr Met Pro Leu Val Asn Gly Leu Leu Phe Val Ser Val Met Val Val 

100 105 110 

gtg ctg gta ttc cga tec tct gaa age etc gec age gcg tac gga ctt 384 

Val Leu Val Phe Arg Ser Ser Glu Ser Leu Ala Ser Ala Tyr Gly Leu 
115 120 125 

gca gtg acc gga acc ttg gtg ctg gtc age gtc ctg tat ctg ate tat 432 

Ala Val Thr Gly Thr Leu Val Leu Val Ser Val Leu Tyr Leu He Tyr 
130 135 140 

gtt cac acc aca tgg tgg aaa aca gcg ctg ttc att gtg etc ate ggt 480 

Val His Thr Thr Trp Trp Lys Thr Ala Leu Phe He Val Leu lie Gly 

145 150 155 160 

att cca gaa gta ctt eta ttc gee teg aac acc acg aaa att cac gac 528 

He Pro Glu Val Leu Leu Phe Ala Ser Asn Thr Thr Lys He His Asp 

165 170 175 

ggt ggc tgg ctt cca eta ctt att gcg gee gtg etc ate gtg gtg atg 576 

Gly Gly Trp Leu Pro Leu Leu He Ala Ala Val Leu He Val Val Met 

180 185 190 

egg acc tgg gag tgg gga agt gac cgc gtc aat cag gaa cgc gca gag 624 

Arg Thr Trp Glu Trp Gly Ser Asp Arg Val Asn Gin Glu Arg Ala Glu 
195 200 205 

ctg gaa ctt ccc atg gat aag ttc ttg gag aaa etc gat cag cca cac 672 

Leu Glu Leu Pro Met Asp Lys Phe Leu Glu Lys Leu Asp Gin Pro His 
210 215 220 

aat att ggt ctg cgt aaa gtt gec gaa gtg gca gta ttt cca cat ggc 720 

Asn He Gly Leu Arg Lys Val Ala Glu Val Ala Val Phe Pro His Gly 

225 230 235 240 

acc age gat act gtc ccg ttg tea ttg gtt cgc tgc gtg aaa gac etc 768 

Thr Ser Asp Thr Val Pro Leu Ser Leu Val Arg Cys Val Lys Asp Leu 

245 250 255 



aag ctt tta tac cga gag ate gtg ate gtt cga ate gtc caa gaa cac 816 
Lys Leu Leu Tyr Arg Glu He Val He Val Arg He Val Gin Glu His 
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260 265 270 

gtt ccg cac gtg cca cca gag gaa cgc gcg gaa atg gaa gtg etc cat 
Val Pro His Val Pro Pro Glu Glu Arg Ala Glu Met Glu Val Leu His 
275 280 285 

cac gec ccg ate aga gtc gtg cga gtt gat ctg cac ctt ggt tat ttt 
His Ala Pro He Arg Val Val Arg Val Asp Leu His Leu Gly Tyr Phe 
290 295 300 

gat gag cag aac ctg cct gag cat etc cat gec att gac cca aca tgg 
Asp Glu Gin Asn Leu Pro Glu His Leu His Ala He Asp Pro Thr Trp 
305 310 315 320 

gat aac gec acc tac ttc ctg tct gec ctg act ctt egg age agg ttg 
Asp Asn Ala Thr Tyr Phe Leu Ser Ala Leu Thr Leu Arg Ser Arg Leu 
325 330 335 

cct gga aag att get ggc tgg cgt gat cgt ttg tat ctt teg atg gaa 
Pro Gly Lys He Ala Gly Trp Arg Asp Arg Leu Tyr Leu Ser Met Glu 
340 345 350 

cgt aat cag gca tct cga act gag tct ttc aaa ttg caa cca age aaa 
Arg Asn Gin Ala Ser Arg Thr Glu Ser Phe Lys Leu Gin Pro Ser Lys 
355 360 365 

acc ate acg gtt gga aca gag ctg cac ctt taatcaggca gttgctggcc 1154 
Thr He Thr Val Gly Thr Glu Leu His Leu 



864 



912 



960 



1008 



1056 



1104 



370 375 



1157 



<210> 404 
<211> 378 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Pro He Arg Val Ala Trp Phe Cys Val Val Met Pro Ala Leu He Leu 
15 10 15 

Thr Tyr Leu Gly Gin Gly Ala Leu Val lie Asn Gin Pro Glu Ala Val 
20 25 30 

Arg Asn Pro Met Phe Tyr Leu Ala Pro Glu Gly Leu Arg He Pro Leu 
35 40 45 

Val He Leu Ala Thr He Ala Thr Val He Ala Ser Gin Ala Val He 
50 55 60 

Ser Gly Ala Tyr Ser Leu Thr Lys Gin Ala Val Asn Leu Lys Leu Leu 
65 70 75 80 

Pro Arg Met Val He Arg His Thr Ser Arg Lys Glu Glu Gly Gin He 
85 90 95 

Tyr Met Pro Leu Val Asn Gly Leu Leu Phe Val Ser Val Met Val Val 
100 105 110 



Val Leu Val Phe Arg Ser Ser Glu Ser Leu Ala Ser Ala Tyr Gly Leu 
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115 120 125 

Ala Val Thr Gly Thr Leu Val Leu Val Ser Val Leu Tyr Leu He Tyr 
130 135 140 

Val His Thr Thr Trp Trp Lys Thr Ala Leu Phe He Val Leu He Gly 
145 150 155 160 

He Pro Glu Val Leu Leu Phe Ala Ser Asn Thr Thr Lys He His Asp 
165 170 175 

Gly Gly Trp Leu Pro Leu Leu He Ala Ala Val Leu He Val Val Met 
180 185 190 

Arg Thr Trp Glu Trp Gly Ser Asp Arg Val Asn Gin Glu Arg Ala Glu 
195 200 205 

Leu Glu Leu Pro Met Asp Lys Phe Leu Glu Lys Leu Asp Gin Pro His 
210 215 220 

Asn He Gly Leu Arg Lys Val Ala Glu Val Ala Val Phe Pro His Gly 
225 230 235 240 

Thr Ser Asp Thr Val Pro Leu Ser Leu Val Arg Cys Val Lys Asp Leu 
245 250 255 

Lys Leu Leu Tyr Arg Glu He Val He Val Arg He Val Gin Glu His 
260 265 270 

Val Pro His Val Pro Pro Glu Glu Arg Ala Glu Met Glu Val Leu His 
275 230 285 

His Ala Pro He Arg Val Val Arg Val Asp Leu His Leu Gly Tyr Phe 
290 295 300 

Asp Glu Gin Asn Leu Pro Glu His Leu His Ala He Asp Pro Thr Trp 
305 310 315 320 

Asp Asn Ala Thr Tyr Phe Leu Ser Ala Leu Thr Leu Arg Ser Arg Leu 
325 330 335 

Pro Gly Lys He Ala Gly Trp Arg Asp Arg Leu Tyr Leu Ser Met Glu 
340 345 350 

Arg Asn Gin Ala Ser Arg Thr Glu Ser Phe Lys Leu Gin Pro Ser Lys 
355 360 365 

Thr He Thr Val Gly Thr Glu Leu His Leu 
370 375 



<210> 405 
<211> 778 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (778) 

<223> FRXA02344 
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<400> 405 

aaagacccga gccgaagccc tggcctgcgc atacttcctt gtcaacgctc gctgggatta 60 

ggtcttttct gagcgctagc atttctccac tcaaaggagc atg ctt aac cgc atg 115 

Met Leu Asn Arg Met 
1 5 

aaa agt gcg egg cca aaa tea gtc get cca aaa tec gga caa get tta 163 
Lys Ser Ala Arg Pro Lys Ser Val Ala Pro Lys Ser Gly Gin Ala Leu 
10 15 20 

etc act etc ggt gee eta ggt gtt gtg ttc ggc gac ate ggc ace age 211 
Leu Thr Leu Gly Ala Leu Gly Val Val Phe Gly Asp lie Gly Thr Ser 
25 30 35 

ccc ctg tac tea ctt cac act gca ttc age atg cag cac aac aaa gtc 259 
Pro Leu Tyr Ser Leu His Thr Ala Phe Ser Met Gin His Asn Lys Val 
40 45 50 

gaa gtc act cag gaa aat gtg tac ggc ate ate tec atg gtg ttg tgg 307 
Glu Val Thr Gin Glu Asn Val Tyr Gly lie lie Ser Met Val Leu Trp 
55 60 65 

ace ate act ttg ate gtc acc gtc aaa tac gtc atg ctg gtc acc cga 355 
Thr lie Thr Leu lie Val Thr Val Lys Tyr Val Met Leu Val Thr Arg 
70 75 80 85 

get gac aac caa gga caa ggt ggc ate ctg gcg etc gtt get ttg ctg 403 
Ala Asp Asn Gin Gly Gin Gly Gly lie Leu Ala Leu Val Ala Leu Leu 
90 95 100 

aaa aac cgt ggg cac tgg gga aaa ttc gtg gca gta gee ggc atg ttg 451 
Lys Asn Arg Gly His Trp Gly Lys Phe Val Ala Val Ala Gly Met Leu 
105 110 115 

ggc gee gca ttg ttt tat ggc gat gtg gtg ate acc ccg gcg ate tct 499 
Gly Ala Ala Leu Phe Tyr Gly Asp Val Val lie Thr Pro Ala lie Ser 
120 125 130 

gtt etc age gca aca gaa ggc ttg acg gtt ate tec cca age ttt gag 547 
Val Leu Ser Ala Thr Glu Gly Leu Thr Val lie Ser Pro Ser Phe Glu 
135 140 145 

cgc ttc att ctg ccc gta tct etc gca gtt ctg ate get att ttt gca 595 
Arg Phe lie Leu Pro Val Ser Leu Ala Val Leu lie Ala lie Phe Ala 
150 155 160 165 

ate caa ccg etc ggt aca gaa aaa gtc ggc aaa gee ttc ggc ccc ate 643 
lie Gin Pro Leu Gly Thr Glu Lys Val Gly Lys Ala Phe Gly Pro lie 
170 175 180 

atg ttg ctg tgg ttt gtc acc ctt gca gga ttg gga att ccg caa ate 691 
Met Leu Leu Trp Phe Val Thr Leu Ala Gly Leu Gly lie Pro Gin He 
185 190 195 

ate ggg cac cca gaa ate ttg cag age ttg tct cca cat tgg gee ctg 739 
He Gly His Pro Glu He Leu Gin Ser Leu Ser Pro His Trp Ala Leu 
200 205 210 



cgc ttg att gtg get gag cct ttc caa gca ttt gtg ctg 
Arg Leu He Val Ala Glu Pro Phe Gin Ala Phe Val Leu 



778 
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215 220 225 



<210> 406 
<211> 226 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Leu Asn Arg Met Lys Ser Ala Arg Pro Lys Ser Val Ala Pro Lys 
15 10 15 

Ser Gly Gin Ala Leu Leu Thr Leu Gly Ala Leu Gly Val Val Phe Gly 
20 25 30 

Asp lie Gly Thr Ser Pro Leu Tyr Ser Leu His Thr Ala Phe Ser Met 
35 40 45 

Gin His Asn Lys Val Glu Val Thr Gin Glu Asn Val Tyr Gly lie lie 
50 55 60 

Ser Met Val Leu Trp Thr lie Thr Leu lie Val Thr Val Lys Tyr Val 
65 70 75 80 

Met Leu Val Thr Arg Ala Asp Asn Gin Gly Gin Gly Gly lie Leu Ala 
85 90 95 

Leu Val Ala Leu Leu Lys Asn Arg Gly His Trp Gly Lys Phe Val Ala 
100 105 110 

Val Ala Gly Met Leu Gly Ala Ala Leu Phe Tyr Gly Asp Val Val lie 
115 120 125 

Thr Pro Ala lie Ser Val Leu Ser Ala Thr Glu Gly Leu Thr Val lie 
130 135 140 

Ser Pro Ser Phe Glu Arg Phe lie Leu Pro Val Ser Leu Ala Val Leu 
145 150 155 160 

lie Ala lie Phe Ala lie Gin Pro Leu Gly Thr Glu Lys Val Gly Lys 
165 170 175 

Ala Phe Gly Pro lie Met Leu Leu Trp Phe Val Thr Leu Ala Gly Leu 
180 185 190 

Gly lie Pro Gin lie lie Gly His Pro Glu lie Leu Gin Ser Leu Ser 
195 200 205 

Pro His Trp Ala Leu Arg Leu lie Val Ala Glu Pro Phe Gin Ala Phe 
210 215 220 

Val Leu 
225 



<210> 407 
<211> 1058 
<212> DRA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (1) . . (1035} 

<223> RXN00960 

<400> 407 

atg get egg cat tgt tgc age aat cgc tac gcg tec acc gtc ttc tec 48 

Met Ala Arg His Cys Cys Ser Asn Arg Tyr Ala Ser Thr Val Phe Ser 
15 10 15 

ggt ctg ate gee tac gga gca tec caa gcg etc tac cca tgg ctg ctg 96 
Gly Leu lie Ala Tyr Gly Ala Ser Gin Ala Leu Tyr Pro Trp Leu Leu 
20 25 30 

aaa gac cac caa age gtc acc gaa ate gac ctt gat gca ggt gee etc 144 
Lys Asp His Gin Ser Val Thr Glu lie Asp Leu Asp Ala Gly Ala Leu 
35 40 45 

cag ccc tac ttc aac ate gag atg cca cca cca ttt gaa gtg atg acc 192 
Gin Pro Tyr Phe Asn lie Glu Met Pro Pro Pro Phe Glu Val Met Thr 
50 55 60 

gca ctg ctg ctg gca ttc tgc etc ggc ctg ggc atg get gta att aaa 240 
Ala Leu Leu Leu Ala Phe Cys Leu Gly Leu Gly Met Ala Val lie Lys 
65 70 75 80 

tea gac acc ctg ttc aag gta acc cgc gaa etc gag cgc gta gtc atg 288 
Ser Asp Thr Leu Phe Lys Val Thr Arg Glu Leu Glu Arg Val Val Met 
85 90 95 

aag acc ate acc gec ttt gtc ate cca ctg ctg cca etc ttc ate ttc 336 
Lys Thr lie Thr Ala Phe Val lie Pro Leu Leu Pro Leu Phe lie Phe 
100 105 110 

ggc ate ttc etc ggc atg ggc atg aac ggt ggc etc ctg gag ate atg 384 
Gly lie Phe Leu Gly Met Gly Met Asn Gly Gly Leu Leu Glu lie Met 
115 120 125 

tec gec ttt ggc aag gta ctg att etc gec gtc gtg gga acc ctg etc 432 
Ser Ala Phe Gly Lys Val Leu lie Leu Ala Val Val Gly Thr Leu Leu 
130 135 140 

ttc eta gec ate cag ttc att ate get ggt gca gta tec aag aag aac 480 
Phe Leu Ala lie Gin Phe He He Ala Gly Ala Val Ser Lys Lys Asn 
145 150 155 160 

cca tgg aaa ctg ttc aaa aac atg etc cct gca tac ttc act gca ctg 528 
Pro Trp Lys Leu Phe Lys Asn Met Leu Pro Ala Tyr Phe Thr Ala Leu 
165 170 175 

ggc act tec tct tea gcg gca acc ate cca gtg acc tac cag cag acc 576 
Gly Thr Ser Ser Ser Ala Ala Thr He Pro Val Thr Tyr Gin Gin Thr 
180 185 190 

ctg aaa aac gat gtt gat gtc aac gtc gca ggc ttt gtt gtc cca ctg 624 
Leu Lys Asn Asp Val Asp Val Asn Val Ala Gly Phe Val Val Pro Leu 
195 200 205 



tgc gec acc ate cac eta get gga teg atg atg aag ate ggc etc ttc 
Cys Ala Thr He His Leu Ala Gly Ser Met Met Lys He Gly Leu Phe 
210 215 220 



672 
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acc ttc get gtt gtc ttc atg tac gac atg gaa gta ggc gtc ggc etc 
Thr Phe Ala Val Val Phe Met Tyr Asp Met Glu Val Gly Val Gly Leu 
225 230 235 240 



720 



tec ate gga ttc etc etc atg ctg ggc ate acc atg ate gee gca cca 
Ser He Gly Phe Leu Leu Met Leu Gly He Thr Met He Ala Ala Pro 
245 250 255 



768 



ggc gtt ccc ggc gga gee ate atg gca gca acc ggc atg ctg gec tec 
Gly Val Pro Gly Gly Ala He Met Ala Ala Thr Gly Met Leu Ala Ser 
260 265 270 



816 



atg etc gga ttc aac acc gaa caa gtc gee etc atg ate gee get tac 
Met Leu Gly Phe Asn Thr Glu Gin Val Ala Leu Met He Ala Ala Tyr 
275 280 285 



864 



ate gcg att gac tec ttc ggc acc gca gca aac gtc acc ggc gac ggc 
He Ala He Asp Ser Phe Gly Thr Ala Ala Asn Val Thr Gly Asp Gly 
290 295 300 



912 



gca ate gca gtc ate gtg aac aaa ttc gec aag ggc cag ctg cac acc 
Ala He Ala Val He Val Asn Lys Phe Ala Lys Gly Gin Leu His Thr 
305 310 315 320 



960 



act tec cca gat gaa ate gaa gaa gac gac cgc gtt gec ttc gac ate 
Thr Ser Pro Asp Glu He Glu Glu Asp Asp Arg Val Ala Phe Asp He 
325 330 335 



1008 



act cca teg gat gtg gaa cat cac aag tagaaacccg cattttctgt 
Thr Pro Ser Asp Val Glu His His Lys 
340 345 



1055 



agt 



1058 



<210> 408 
<211> 345 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Met Ala Arg His Cys Cys Ser Asn Arg Tyr Ala Ser Thr Val Phe Ser 
15 10 15 

Gly Leu He Ala Tyr Gly Ala Ser Gin Ala Leu Tyr Pro Trp Leu Leu 
20 25 30 

Lys Asp His Gin Ser Val Thr Glu He Asp Leu Asp Ala Gly Ala Leu 
35 40 45 

Gin Pro Tyr Phe Asn He Glu Met Pro Pro Pro Phe Glu Val Met Thr 
50 55 60 

Ala Leu Leu Leu Ala Phe Cys Leu Gly Leu Gly Met Ala Val He Lys 
65 70 75 80 

Ser Asp Thr Leu Phe Lys Val Thr Arg Glu Leu Glu Arg Val Val Met 
85 90 95 



Lys Thr He Thr Ala Phe Val He Pro Leu Leu Pro Leu Phe He Phe 
100 105 110 
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Gly He Phe Leu Gly Met Gly Met Asn Gly Gly Leu Leu Glu He Met 
115 120 125 

Ser Ala Phe Gly Lys Val Leu He Leu Ala Val Val Gly Thr Leu Leu 
130 135 140 

Phe Leu Ala He Gin Phe He He Ala Gly Ala Val Ser Lys Lys Asn 
145 150 155 160 

Pro Trp Lys Leu Phe Lys Asn Met Leu Pro Ala Tyr Phe Thr Ala Leu 
165 170 175 

Gly Thr Ser Ser Ser Ala Ala Thr He Pro Val Thr Tyr Gin Gin Thr 
180 185 190 

Leu Lys Asn Asp Val Asp Val Asn Val Ala Gly Phe Val Val Pro Leu 
195 200 205 

Cys Ala Thr He His Leu Ala Gly Ser Met Met Lys He Gly Leu Phe 
210 215 220 

Thr Phe Ala Val Val Phe Met Tyr Asp Met Glu Val Gly Val Gly Leu 
225 230 235 240 

Ser He Gly Phe Leu Leu Met Leu Gly He Thr Met He Ala Ala Pro 
245 250 255 

Gly Val Pro Gly Gly Ala He Met Ala Ala Thr Gly Met Leu Ala Ser 
260 265 270 

Met Leu Gly Phe Asn Thr Glu Gin Val Ala Leu Met He Ala Ala Tyr 
275 280 285 

He Ala He Asp Ser Phe Gly Thr Ala Ala Asn Val Thr Gly Asp Gly 
290 295 300 

Ala He Ala Val He Val Asn Lys Phe Ala Lys Gly Gin Leu His Thr 
305 310 315 320 

Thr Ser Pro Asp Glu He Glu Glu Asp Asp Arg Val Ala Phe Asp He 
325 330 335 

Thr Pro Ser Asp Val Glu His His Lys 
340 345 



<210> 409 
<211> 482 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (459) 
<223> FRXA00960 

<400> 409 

ctg aaa aac gat gtt gat gtc aac gtc gca ggc ttt gtt gtc cca ctg 

Leu Lys Asn Asp Val Asp Val Asn Val Ala Gly Phe Val Val Pro Leu 
15 10 15 
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tgc gcc acc ate cac eta get gga teg atg atg aag ate ggc etc ttc 96 

Cys Ala Thr lie His Leu Ala Gly Ser Met Met Lys lie Gly Leu Phe 
20 25 30 

acc ttc get gtt gtc ttc atg tac gac atg gaa gta ggc gtc ggc etc 144 
Thr Phe Ala Val Val Phe Met Tyr Asp Met Glu Val Gly Val Gly Leu 
35 40 45 

tec ate gga ttc etc etc atg ctg ggc ate acc atg ate gcc gca cca 192 

Ser He Gly Phe Leu Leu Met Leu Gly He Thr Met He Ala Ala Pro 
50 55 60 

ggc gtt ccc ggc gga gcc ate atg gca gca acc ggc atg ctg gcc tec 24 0 

Gly Val Pro Gly Gly Ala He Met Ala Ala Thr Gly Met Leu Ala Ser 
65 70 75 80 

atg etc gga ttc aac acc gaa caa gtc gcc etc atg ate gcc get tac 288 

Met Leu Gly Phe Asn Thr Glu Gin Val Ala Leu Met He Ala Ala Tyr 
85 90 95 

ate gcg att gac tec ttc ggc acc gca gca aac gtc acc ggc gac ggc 336 

He Ala He Asp Ser Phe Gly Thr Ala Ala Asn Val Thr Gly Asp Gly 

100 105 110 

gca ate gca gtc ate gtg aac aaa ttc gcc aag ggc cag ctg cac acc 384 

Ala He Ala Val He Val Asn Lys Phe Ala Lys Gly Gin Leu His Thr 
115 120 125 

act tec cca gat gaa ate gaa gaa gac gac cgc gtt gcc ttc gac ate 432 

Thr Ser Pro Asp Glu He Glu Glu Asp Asp Arg Val Ala Phe Asp lie 
130 135 140 

act cca teg gat gtg gaa cat cac aag tagaaacccg cattttctgt 479 
Thr Pro Ser Asp Val Glu His His Lys 
145 150 

agt 482 



<210> 410 
<211> 153 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 410 

Leu Lys Asn Asp Val Asp Val Asn Val Ala Gly Phe Val Val Pro Leu 
15 10 15 

Cys Ala Thr He His Leu Ala Gly Ser Met Met Lys He Gly Leu Phe 
20 25 30 

Thr Phe Ala Val Val Phe Met Tyr Asp Met Glu Val Gly Val Gly Leu 
35 40 45 

Ser He Gly Phe Leu Leu Met Leu Gly He Thr Met He Ala Ala Pro 
50 55 60 

Gly Val Pro Gly Gly Ala He Met Ala Ala Thr Gly Met Leu Ala Ser 
65 70 75 80 
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Met Leu Gly Phe Asn Thr Glu Gin 
85 

He Ala He Asp Ser Phe Gly Thr 
100 

Ala He Ala Val He Val Asn Lys 
115 120 

Thr Ser Pro Asp Glu He Glu Glu 
130 135 

Thr Pro Ser Asp Val Glu His His 
145 150 



Val Ala Leu Met He Ala Ala Tyr 
90 95 

Ala Ala Asn Val Thr Gly Asp Gly 
105 HO 

Phe Ala Lys Gly Gin Leu His Thr 
125 

Asp Asp Arg Val Ala Phe Asp He 
140 

Lys 



<210> 411 
<211> 1509 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (I486) 

<223> RXA01070 

<400> 411 

cagcttcggt taatttggtc acactaatgc aataaattcc tgtctacagc gttacagtta 60 

atgaattcaa ttcaaccgct aaacgcaagg agtgctaccc atg get aac gec acc 115 

Met Ala Asn Ala Thr 
1 5 



gca cag aag ggc cgt ttc ggc ctt ccc ggc tgg atg act ggc ttt ggt 
Ala Gin Lys Gly Arg Phe Gly Leu Pro Gly Trp Met Thr Gly Phe Gly 
10 15 20 



aag ttg cgc gag gta get aac get get cgc ctg get gtt tec acc ttg 
Lys Leu Arg Glu Val Ala Asn Ala Ala Arg Leu Ala Val Ser Thr Leu 
90 95 100 

gtg tgg ttc gee att act gca ttc ttc tct gtg etc gcg ggt ate gec 
Val Trp Phe Ala He Thr Ala Phe Phe Ser Val Leu Ala Gly He Ala 
105 110 115 



163 



gee cag gtt ate gec ggc etc att ctt ggt ctt att etc ggc ctt gtc 211 

Ala Gin Val He Ala Gly Leu He Leu Gly Leu He Leu Gly Leu Val 

25 30 35 

gec cga ggc atg gac age ggc get gca gae ggt gaa gca age tgg ctt 259 

Ala Arg Gly Met Asp Ser Gly Ala Ala Asp Gly Glu Ala Ser Trp Leu 

40 45 50 

acc ggt ctt ctt age ggc gtc ggt tct get tat gtt tct eta ctt aaa 307 

Thr Gly Leu Leu Ser Gly Val Gly Ser Ala Tyr Val Ser Leu Leu Lys 

55 60 65 

gtt atg gtt cca cca ctg gtg ttc get gca gtg gtt acc agt gtg gca 355 

Val Met Val Pro Pro Leu Val Phe Ala Ala Val Val Thr Ser Val Ala 

70 75 80 85 



403 



451 
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gta gcg ctg att atg cag cct ggt gtt gga tec act gtc gac gca tct 

Val Ala Leu He Met Gin Pro Gly Val Gly Ser Thr Val Asp Ala Ser 

120 125 130 

aat get get gat cct tct cgc gtg ggc age tgg ctg ggc ttt ate cag 

Asn Ala Ala Asp Pro Ser Arg Val Gly Ser Trp Leu Gly Phe He Gin 

135 140 145 

tec gtt att cca tea aac att ctg gga ctt tec ggt tct tac agt gag 

Ser Val He Pro Ser Asn He Leu Gly Leu Ser Gly Ser Tyr Ser Glu 

150 155 160 165 

aac tct ggt gtg aac ctg tec ttc aac gtg ctg cag ate ctg gtt ate 

Asn Ser Gly Val Asn Leu Ser Phe Asn Val Leu Gin He Leu Val He 

170 175 180 

tec att gcg att ggt gtt gca get ctg aag get ggc aag tec gee gag 

Ser He Ala He Gly Val Ala Ala Leu Lys Ala Gly Lys Ser Ala Glu 

185 190 195 

cct ttc ttg aag ttc ace gag tec ttc etc aag ate ate cag ate gtg 
Pro Phe Leu Lys Phe Thr Glu Ser Phe Leu Lys He He Gin He Val 

200 205 210 



ggt aat get gtt get acc tac ggt tgg tct gca ctt gga tec ctg ggc 
Gly Asn Ala Val Ala Thr Tyr Gly Trp Ser Ala Leu Gly Ser Leu Gly 
230 235 240 245 

aag ttt gtt ctt gcg ate tac gtt ggt ctg gca ate gtc atg ttc gtt 
Lys Phe Val Leu Ala He Tyr Val Gly Leu Ala He Val Met Phe Val 
250 255 260 

ate tac cca gtc gtg ctg aag etc aat gga att cct gtt ctt gga ttc 
He Tyr Pro Val Val Leu Lys Leu Asn Gly He Pro Val Leu Gly Phe 
265 270 275 

ttc aag cgc gtt tgg cct gtc aca age ctt ggc ttt gtt acc cgt tec 
Phe Lys Arg Val Trp Pro Val Thr Ser Leu Gly Phe Val Thr Arg Ser 
280 285 290 

tec atg ggc gtt atg cca gtt acc cag cgc gtt act gag cag tec ttg 
Ser Met Gly Val Met Pro Val Thr Gin Arg Val Thr Glu Gin Ser Leu 
295 300 305 

ggt gtt cca tct gcg tac get tec ttt get ate cca ctg ggt gcg acc 
Gly Val Pro Ser Ala Tyr Ala Ser Phe Ala He Pro Leu Gly Ala Thr 
310 315 320 325 



499 



547 



595 



643 



691 



739 



ttg tgg tgg att att cgc ctg get cca att ggt tec get gcg ctg ate 787 
Leu Trp Trp He He Arg Leu Ala Pro He Gly Ser Ala Ala Leu He 
215 220 225 



835 



931 



979 



1027 



1075 



age aag atg gac ggc tgc get get gtc tac cca get gtt gee get ate 1123 
Ser Lys Met Asp Gly Cys Ala Ala Val Tyr Pro Ala Val Ala Ala He 
330 335 340 

ttc gtg gca cag ttc tac ggc att gac ttg age ate atg gat tac gta 1171 
Phe Val Ala Gin Phe Tyr Gly He Asp Leu Ser He Met Asp Tyr Val 
345 350 355 



ctg ate atg ate gtc tct gtc ctg ggc tct get gca act gca ggc acc 



1219 
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Leu He Met He Val Ser Val Leu Gly Ser Ala Ala Thr Ala Gly Thr 

360 365 370 

act ggc gca acc gtc atg ctg acc ctg acc eta tec acc ttg ggt ctg 1267 

Thr Gly Ala Thr Val Met Leu Thr Leu Thr Leu Ser Thr Leu Gly Leu 
375 380 385 

cca ctt get ggt gtt ggt ctg ctg ctg get ate gag cca ate ate gac 1315 

Pro Leu Ala Gly Val Gly Leu Leu Leu Ala He Glu Pro He He Asp 

390 395 400 405 

atg gga cgt acc gca acc aac gtc acc ggt cag gca ctg gtt cct gcg 1363 

Met Gly Arg Thr Ala Thr Asn Val Thr Gly Gin Ala Leu Val Pro Ala 
410 415 420 

ate gtt get aag cgc gag ggc att ctg gat cag gat gtg tgg gat get 1411 

He Val Ala Lys Arg Glu Gly He Leu Asp Gin Asp Val Trp Asp Ala 
425 430 435 

get gaa aag ggt ggc get get att gaa atg gca acc gtc tct gag aaa 1459 

Ala Glu Lys Gly Gly Ala Ala He Glu Met Ala Thr Val Ser Glu Lys 

440 445 450 

gaa act gag cct gca gag gtt cgc tec taagctctct tgagtacctg 1506 

Glu Thr Glu Pro Ala Glu Val Arg Ser 
455 460 

aga 1509 



<210> 412 
<211> 462 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Met Ala Asn Ala Thr Ala Gin Lys Gly Arg Phe Gly Leu Pro Gly Trp 
15 10 15 

Met Thr Gly Phe Gly Ala Gin Val He Ala Gly Leu He Leu Gly Leu 
20 25 30 

He Leu Gly Leu Val Ala Arg Gly Met Asp Ser Gly Ala Ala Asp Gly 
35 40 45 

Glu Ala Ser Trp Leu Thr Gly Leu Leu Ser Gly Val Gly Ser Ala Tyr 
50 55 60 

Val Ser Leu Leu Lys Val Met Val Pro Pro Leu Val Phe Ala Ala Val 
65 70 75 80 

Val Thr Ser Val Ala Lys Leu Arg Glu Val Ala Asn Ala Ala Arg Leu 
85 90 95 

Ala Val Ser Thr Leu Val Trp Phe Ala lie Thr Ala Phe Phe Ser Val 
100 105 110 

Leu Ala Gly He Ala Val Ala Leu He Met Gin Pro Gly Val Gly Ser 
115 120 125 



Thr Val Asp Ala Ser Asn Ala Ala Asp Pro Ser Arg Val Gly Ser Trp 
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130 135 140 

Leu Gly Phe lie Gin Ser Val lie Pro Ser Asn lie Leu Gly Leu Ser 
145 150 155 160 

Gly Ser Tyr Ser Glu Asn Ser Gly Val Asn Leu Ser Phe Asn Val Leu 
165 170 175 

Gin lie Leu Val lie Ser lie Ala lie Gly Val Ala Ala Leu Lys Ala 
180 185 190 

Gly Lys Ser Ala Glu Pro Phe Leu Lys Phe Thr Glu Ser Phe Leu Lys 
195 200 205 

lie lie Gin lie Val Leu Trp Trp lie lie Arg Leu Ala Pro lie Gly 
210 215 220 

Ser Ala Ala Leu He Gly Asn Ala Val Ala Thr Tyr Gly Trp Ser Ala 
225 230 235 240 

Leu Gly Ser Leu Gly Lys Phe Val Leu Ala He Tyr Val Gly Leu Ala 
245 250 255 

He Val Met Phe Val He Tyr Pro Val Val Leu Lys Leu Asn Gly He 
260 265 270 

Pro Val Leu Gly Phe Phe Lys Arg Val Trp Pro Val Thr Ser Leu Gly 
275 280 285 

Phe Val Thr Arg Ser Ser Met Gly Val Met Pro Val Thr Gin Arg Val 
290 295 300 

Thr Glu Gin Ser Leu Gly Val Pro Ser Ala Tyr Ala Ser Phe Ala He 
305 310 315 320 

Pro Leu Gly Ala Thr Ser Lys Met Asp Gly Cys Ala Ala Val Tyr Pro 
325 330 335 

Ala Val Ala Ala He Phe Val Ala Gin Phe Tyr Gly He Asp Leu Ser 
340 345 350 

He Met Asp Tyr Val Leu He Met He Val Ser Val Leu Gly Ser Ala 
355 360 365 

Ala Thr Ala Gly Thr Thr Gly Ala Thr Val Met Leu Thr Leu Thr Leu 
370 375 380 

Ser Thr Leu Gly Leu Pro Leu Ala Gly Val Gly Leu Leu Leu Ala He 
385 390 395 400 

Glu Pro He He Asp Met Gly Arg Thr Ala Thr Asn Val Thr Gly Gin 
405 410 415 

Ala Leu Val Pro Ala He Val Ala Lys Arg Glu Gly He Leu Asp Gin 
420 425 430 

Asp Val Trp Asp Ala Ala Glu Lys Gly Gly Ala Ala He Glu Met Ala 
435 440 445 

Thr Val Ser Glu Lys Glu Thr Glu Pro Ala Glu Val Arg Ser 
450 455 460 
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<210> 413 
<211> 428 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (405) 
<223> RXA02628 

<400> 413 

atg ctt gaa ggt ttt aga gat ttc gtc ctt egg gga aat gtc att gaa 48 

Met Leu Glu Gly Phe Arg Asp Phe Val Leu Arg Gly Asn Val lie Glu 

15 10 15 

etc gca gtt gec gtg gtc ate ggt act gec ttc acc get ate gtg aca 96 
Leu Ala Val Ala Val Val lie Gly Thr Ala Phe Thr Ala lie Val Thr 
20 25 30 

gca ttc tec gag age ate ate aac cca ttg ate get tec ate ggc age 144 
Ala Phe Ser Glu Ser lie lie Asn Pro Leu lie Ala Ser lie Gly Ser 
35 40 45 

aca gag gtt gaa ggc etc ggc ttc cac ate cgc gee ggc aat gee gca 192 
Thr Glu Val Glu Gly Leu Gly Phe His lie Arg Ala Gly Asn Ala Ala 
50 55 60 

aca ttc gtg gat ttt ggt get gtc ate acc gca gcg ate aac ttc etc 240 
Thr Phe Val Asp Phe Gly Ala Val lie Thr Ala Ala lie Asn Phe Leu 
65 70 75 80 

ate ate gca gca att gtc tac ttc gtt etc gtt get cca atg aac aag 288 
lie lie Ala Ala lie Val Tyr Phe Val Leu Val Ala Pro Met Asn Lys 
85 90 95 

etc age gaa acc etc gca aag cgc aag ggt gtt gaa gaa gac gag acc 336 
Leu Ser Glu Thr Leu Ala Lys Arg Lys Gly Val Glu Glu Asp Glu Thr 
100 105 110 

cca get tec ate gaa gca gaa etc etc acc gag ate cgc gat etc ctg 384 
Pro Ala Ser lie Glu Ala Glu Leu Leu Thr Glu lie Arg Asp Leu Leu 
115 120 125 

cag gag caa aag cgc ctt cag tagttaaaag gecctaaaag cac 428 
Gin Glu Gin Lys Arg Leu Gin 
130 135 



<210> 414 
<211> 135 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Met Leu Glu Gly Phe Arg Asp Phe Val Leu Arg Gly Asn Val lie Glu 
15 10 15 

Leu Ala Val Ala Val Val lie Gly Thr Ala Phe Thr Ala He Val Thr 
20 25 30 
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Ala Phe Ser Glu Ser lie lie Asn Pro Leu lie Ala Ser lie Gly Ser 

35 40 45 

Thr Glu Val Glu Gly Leu Gly Phe His He Arg Ala Gly Asn Ala Ala 

50 55 60 

Thr Phe Val Asp Phe Gly Ala Val He Thr Ala Ala He Asn Phe Leu 

65 70 75 80 

He He Ala Ala He Val Tyr Phe Val Leu Val Ala Pro Met Asn Lys 

85 90 95 

Leu Ser Glu Thr Leu Ala Lys Arg Lys Gly Val Glu Glu Asp Glu Thr 

100 105 110 

Pro Ala Ser He Glu Ala Glu Leu Leu Thr Glu He Arg Asp Leu Leu 

115 120 125 



Gin Glu Gin Lys Arg Leu Gin 
130 135 



<210> 415 
<211> 993 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (970) 
<223> RXN03164 

<400> 415 

cttttttgca tccagatgca caaagccgtg gcacaaacga gacaaactga gcacaatggc 60 

tgtcatggca tatcaaccag cagacaatcg ctatgacgac atg ate tac cgc agg 115 

Met He Tyr Arg Arg 
1 5 

gtg gga aat tct ggg ctg aag ctt ccg gca att teg ctt ggg ctg tgg 163 

Val Gly Asn Ser Gly Leu Lys Leu Pro Ala lie Ser Leu Gly Leu Trp 
10 15 20 

cac aac ttc ggt gat gac aag ccg ctt tea acg cag cgc age att att 211 
His Asn Phe Gly Asp Asp Lys Pro Leu Ser Thr Gin Arg Ser He He 
25 30 35 

cac cgc gcg ttt gat agg gga gtc act cac ttc gat ttg get aat aac 259 
His Arg Ala Phe Asp Arg Gly Val Thr His Phe Asp Leu Ala Asn Asn 
40 45 50 

tat gga cct cca gca ggt tec gca gag acc aac ttt ggc agg att ttg 307 
Tyr Gly Pro Pro Ala Gly Ser Ala Glu Thr Asn Phe Gly Arg He Leu 
55 60 65 

cgt gag gat etc aaa age cac cgc gat gag ttg ate att tct tec aag 355 
Arg Glu Asp Leu Lys Ser His Arg Asp Glu Leu He He Ser Ser Lys 
70 75 80 85 



gcg ggt tgg gat atg tgg cct gga cct tat ggt ttt ggt ggt tec cga 403 
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Ala Gly Trp Asp Met Trp Pro Gly Pro Tyr Gly Phe Gly Gly Ser Arg 
90 95 100 

aag tat eta gtg agt tec ctt gat cag tec ctg act cgc etc ggc ttg 451 
Lys Tyr Leu Val Ser Ser Leu Asp Gin Ser Leu Thr Arg Leu Gly Leu 
105 110 115 

gat tac gtg gat att ttc tat cat cac cgc ccg gat cca gat act cct 499 
Asp Tyr Val Asp lie Phe Tyr His His Arg Pro Asp Pro Asp Thr Pro 
120 125 130 

ttg gaa gaa acc atg tac gca ttg cgt gac att gtt gcg tct gga aag 547 
Leu Glu Glu Thr Met Tyr Ala Leu Arg Asp He Val Ala Ser Gly Lys 
135 140 145 

get ctt tac gtg ggt att tct tec tac ggt cca gag etc aca gcg gag 595 
Ala Leu Tyr Val Gly He Ser Ser Tyr Gly Pro Glu Leu Thr Ala Glu 
150 155 160 165 

gcg get gag ttc atg gcg gag gag ggc tgc ccg ctt ctg att cat cag 643 
Ala Ala Glu Phe Met Ala Glu Glu Gly Cys Pro Leu Leu He His Gin 
170 175 180 

cca age tat tec ate att aat cgt tgg gtg gag gaa ccg ggc gat gac 691 
Pro Ser Tyr Ser He He Asn Arg Trp Val Glu Glu Pro Gly Asp Asp 
185 190 195 

ggt gag aac ttg ttg cag tea get gee aac aat ggt ctt ggc gtc att 739 
Gly Glu Asn Leu Leu Gin Ser Ala Ala Asn Asn Gly Leu Gly Val He 
200 205 210 

get ttc tea cca ctt gcg cag ggc ctg etc acg gac aaa tat etc gat 787 
Ala Phe Ser Pro Leu Ala Gin Gly Leu Leu Thr Asp Lys Tyr Leu Asp 
215 220 225 

gga att cca gag ggt tec cgc gee age cag ggt aag tec ctg tct gag 835 
Gly He Pro Glu Gly Ser Arg Ala Ser Gin Gly Lys Ser Leu Ser Glu 
230 235 240 245 

ggc atg ttg aac gtg aac aat att gat atg gtc cgc aag etc aat gac 883 
Gly Met Leu Asn Val Asn Asn He Asp Met Val Arg Lys Leu Asn Asp 
250 255 260 

ate gee cag gaa cgc ggg cag tea ctt gcg cag atg gcg ctt gca tgg 931 
He Ala Gin Glu Arg Gly Gin Ser Leu Ala Gin Met Ala Leu Ala Trp 
265 270 275 

gtg etg cgc gag caa aga gag tac ggc gee gga tta ccg tgaccagtgc 980 
Val Leu Arg Glu Gin Arg Glu Tyr Gly Ala Gly Leu Pro 
280 285 290 

attgattggt get - 993 



<210> 416 
<211> 290 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 416 

Met He Tyr Arg Arg Val Gly Asn Ser Gly Leu Lys Leu Pro Ala He 
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15 10 15 

Ser Leu Gly Leu Trp His Asn Phe Gly Asp Asp Lys Pro Leu Ser Thr 
20 25 30 

Gin Arg Ser lie lie His Arg Ala Phe Asp Arg Gly Val Thr His Phe 
35 40 45 

Asp Leu Ala Asn Asn Tyr Gly Pro Pro Ala Gly Ser Ala Glu Thr Asn 
50 55 60 

Phe Gly Arg lie Leu Arg Glu Asp Leu Lys Ser His Arg Asp Glu Leu 
65 70 75 80 

lie lie Ser Ser Lys Ala Gly Trp Asp Met Trp Pro Gly Pro Tyr Gly 
85 90 95 

Phe Gly Gly Ser Arg Lys Tyr Leu Val Ser Ser Leu Asp Gin Ser Leu 
100 105 110 

Thr Arg Leu Gly Leu Asp Tyr Val Asp lie Phe Tyr His His Arg Pro 
115 120 125 

Asp Pro Asp Thr Pro Leu Glu Glu Thr Met Tyr Ala Leu Arg Asp lie 
130 135 140 

Val Ala Ser Gly Lys Ala Leu Tyr Val Gly lie Ser Ser Tyr Gly Pro 
145 150 155 160 

Glu Leu Thr Ala Glu Ala Ala Glu Phe Met Ala Glu Glu Gly Cys Pro 
165 170 175 

Leu Leu lie His Gin Pro Ser Tyr Ser lie lie Asn Arg Trp Val Glu 
180 185 190 

Glu Pro Gly Asp Asp Gly Glu Asn Leu Leu Gin Ser Ala Ala Asn Asn 
195 200 205 

Gly Leu Gly Val lie Ala Phe Ser Pro Leu Ala Gin Gly Leu Leu Thr 
210 215 220 

Asp Lys Tyr Leu Asp Gly lie Pro Glu Gly Ser Arg Ala Ser Gin Gly 
225 230 235 240 

Lys Ser Leu Ser Glu Gly Met Leu Asn Val Asn Asn lie Asp Met Val 
245 250 255 

Arg Lys Leu Asn Asp lie Ala Gin Glu Arg Gly Gin Ser Leu Ala Gin 
260 265 270 

Met Ala Leu Ala Trp Val Leu Arg Glu Gin Arg Glu Tyr Gly Ala Gly 
275 280 285 

Leu Pro 
290 



<210> 417 
<211> 1209 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1186) 
<2 2 3> FRXA013 95 

<400> 417 

ctcaaaagca ctgataaaag cagtcaaccc acctcgggtt ggctgctttt ttgcatccag 60 

atgcacaaag ccgtggcaca aacgagacaa actgagcaca atg get gtc atg gca 115 

Met Ala Val Met Ala 

1 5 

tat caa cca gca gac aat cgc tat gac gac atg ate tac cgc agg gtg 163 

Tyr Gin Pro Ala Asp Asn Arg Tyr Asp Asp Met lie Tyr Arg Arg Val 

10 15 20 

gga aat tct ggg ctg aag ctt ccg gca att teg ctt ggg ctg tgg cac 211 
Gly Asn Ser Gly Leu Lys Leu Pro Ala lie Ser Leu Gly Leu Trp His 
25 30 35 

aac ttc ggt gat gac aag ccg ctt tea acg cag cgc age att att cac 259 
Asn Phe Gly Asp Asp Lys Pro Leu Ser Thr Gin Arg Ser lie lie His 
40 45 50 

cgc gcg ttt gat agg gga gtc act cac ttc gat ttg get aat aac tat 307 
Arg Ala Phe Asp Arg Gly Val Thr His Phe Asp Leu Ala Asn Asn Tyr 
55 60 65 

gga cct cca gca ggt tec gca gag ace aac ttt ggc agg att ttg cgt 355 
Gly Pro Pro Ala Gly Ser Ala Glu Thr Asn Phe Gly Arg lie Leu Arg 
70 75 80 85 

gag gat etc aaa age cac cgc gat gag ttg ate att tct tec aag gcg 403 
Glu Asp Leu Lys Ser His Arg Asp Glu Leu lie lie Ser Ser Lys Ala 
90 95 100 

ggt tgg gat atg tgg cct gga cct tat ggt ttt ggt ggt tec cga aag 451 
Gly Trp Asp Met Trp Pro Gly Pro Tyr Gly Phe Gly Gly Ser Arg Lys 
105 110 115 

tat eta gtg agt tec ctt gat cag tec ctg act cgc etc ggc ttg gat 499 
Tyr Leu Val Ser Ser Leu Asp Gin Ser Leu Thr Arg Leu Gly Leu Asp 
120 125 130 

tac gtg gat att ttc tat cat cac cgc ccg gat cca gat act cct ttg 547 
Tyr Val Asp lie Phe Tyr His His Arg Pro Asp Pro Asp Thr Pro Leu 
135 140 145 

gaa gaa acc atg tac gca ttg cgt gac att gtt gcg tct gga aag get 595 
Glu Glu Thr Met Tyr Ala Leu Arg Asp lie Val Ala Ser Gly Lys Ala 
150 155 160 165 

ctt tac gtg ggt att tct tec tac ggt cca gag etc aca gcg gag gcg 643 
Leu Tyr Val Gly lie Ser Ser Tyr Gly Pro Glu Leu Thr Ala Glu Ala 
170 175 180 

get gag ttc atg gcg gag gag ggc tgc ccg ctt ctg att cat cag cca 691 
Ala Glu Phe Met Ala Glu Glu Gly Cys Pro Leu Leu lie His Gin Pro 
185 190 195 
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agc tat tec ate att aat cgt tgg gtg gag gaa ccg ggc gat gac ggt 739 
Ser Tyr Ser lie lie Asn Arg Trp Val Glu Glu Pro Gly Asp Asp Gly 
200 205 210 

gag aac ttg ttg cag tea get gee aac aat ggt ctt ggc gtc att get 787 
Glu Asn Leu Leu Gin Ser Ala Ala Asn Asn Gly Leu Gly Val lie Ala 
215 220 225 

ttc tea cca ctt gcg cag ggc ctg etc acg gac aaa tat etc gat gga 835 

Phe Ser Pro Leu Ala Gin Gly Leu Leu Thr Asp Lys Tyr Leu Asp Gly 
230 235 240 245 

att cca gag ggt tec cgc gec age cag ggt aag tec ctk tst kac ggs 883 

lie Pro Glu Gly Ser Arg Ala Ser Gin Gly Lys Ser Xaa Xaa Xaa Xaa 
250 255 260 

wtg ttg aac gtg aac aat att gat wtg gtc ccm ars ytn awk rsa wtt 931 

Xaa Leu Asn Val Asn Asn lie Asp Xaa Val Xaa Xaa Xaa Xaa Xaa Xaa 

265 270 275 

tec mar ram ace ggg cag tec ttt nnc cna aag gnc ttt tgt tgg gtt 97 9 

Ser Xaa Xaa Thr Gly Gin Ser Phe Xaa Xaa Lys Xaa Phe Cys Trp Val 
280 285 290 

gtt gee caa cca agg aaa gta egg cgc egg att acc gtg acc agt gca 1027 

Val Ala Gin Pro Arg Lys Val Arg Arg Arg lie Thr Val Thr Ser Ala 
295 300 305 

ttg att ggt get teg tea gtt gag cag ctg gac aac age ctt gat tea 1075 

Leu lie Gly Ala Ser Ser Val Glu Gin Leu Asp Asn Ser Leu Asp Ser 
310 315 320 325 

etc aac aac ttg gag ttt tct gac gec gag ttg gag gcg ate gat gag 1123 

Leu Asn Asn Leu Glu Phe Ser Asp Ala Glu Leu Glu Ala lie Asp Glu 
330 335 340 

att tec cac gac gec ggc ate aac att tgg gcg aag gee acc gat tec 1171 

lie Ser His Asp Ala Gly lie Asn lie Trp Ala Lys Ala Thr Asp Ser 

345 350 355 

aaa acc cgc gaa aac taacccatca acatcagttt gat 1209 
Lys Thr Arg Glu Asn 
360 



<210> 418 
<211> 362 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 418 

Met Ala Val Met Ala Tyr Gin Pro Ala Asp Asn Arg Tyr Asp Asp Met 
15 10 15 

lie Tyr Arg Arg Val Gly Asn Ser Gly Leu Lys Leu Pro Ala lie Ser 
20 25 30 

Leu Gly Leu Trp His Asn Phe Gly Asp Asp Lys Pro Leu Ser Thr Gin 
35 40 45 

Arg Ser lie lie His Arg Ala Phe Asp Arg Gly Val Thr His Phe Asp 
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50 55 60 

Leu Ala Asn Asn Tyr Gly Pro Pro Ala Gly Ser Ala Glu Thr Asn Phe 
65 70 75 80 

Gly Arg lie Leu Arg Glu Asp Leu Lys Ser His Arg Asp Glu Leu lie 
85 90 95 

lie Ser Ser Lys Ala Gly Trp Asp Met Trp Pro Gly Pro Tyr Gly Phe 
100 105 110 

Gly Gly Ser Arg Lys Tyr Leu Val Ser Ser Leu Asp Gin Ser Leu Thr 
115 120 125 

Arg Leu Gly Leu Asp Tyr Val Asp lie Phe Tyr His His Arg Pro Asp 
130 135 140 

Pro Asp Thr Pro Leu Glu Glu Thr Met Tyr Ala Leu Arg Asp lie Val 
145 150 155 160 

Ala Ser Gly Lys Ala Leu Tyr Val Gly lie Ser Ser Tyr Gly Pro Glu 
165 170 175 

Leu Thr Ala Glu Ala Ala Glu Phe Met Ala Glu Glu Gly Cys Pro Leu 
180 185 190 

Leu lie His Gin Pro Ser Tyr Ser lie lie Asn Arg Trp Val Glu Glu 
195 200 205 

Pro Gly Asp Asp Gly Glu Asn Leu Leu Gin Ser Ala Ala Asn Asn Gly 
210 215 220 

Leu Gly Val lie Ala Phe Ser Pro Leu Ala Gin Gly Leu Leu Thr Asp 
225 230 235 240 

Lys Tyr Leu Asp Gly lie Pro Glu Gly Ser Arg Ala Ser Gin Gly Lys 
245 250 255 

Ser Xaa Xaa Xaa Xaa Xaa Leu Asn Val Asn Asn lie Asp Xaa Val Xaa 
260 265 270 

Xaa Xaa Xaa Xaa Xaa Ser Xaa Xaa Thr Gly Gin Ser Phe Xaa Xaa Lys 
275 280 285 

Xaa Phe Cys Trp Val Val Ala Gin Pro Arg Lys Val Arg Arg Arg lie 
290 295 300 

Thr Val Thr Ser Ala Leu lie Gly Ala Ser Ser Val Glu Gin Leu Asp 
305 310 315 320 

Asn Ser Leu Asp Ser Leu Asn Asn Leu Glu Phe Ser Asp Ala Glu Leu 
325 330 335 

Glu Ala lie Asp Glu lie Ser His Asp Ala Gly lie Asn lie Trp Ala 
340 345 350 

Lys Ala Thr Asp Ser Lys Thr Arg Glu Asn 
355 360 



<210> 419 
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<211> 1911 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1888) 
<223> RXA02597 

<400> 419 

atacccactt tgcaagaatt acaaacgggg gcaccctcaa tgacttgaaa cactttatag 60 

agtagaaagt gagtcacgac actttttaaa ggaggatgct ttg ccc gaa caa gac 115 

Leu Pro Glu Gin Asp 
1 5 

tta acc acc ttg gcc aat gat tgg etc caa get ttt gaa aag gec act 163 
Leu Thr Thr Leu Ala Asn Asp Trp Leu Gin Ala Phe Glu Lys Ala Thr 
10 15 20 

get agt tec age cct gat gaa get gcc act gca gtc gtg caa ctt ttt 211 
Ala Ser Ser Ser Pro Asp Glu Ala Ala Thr Ala Val Val Gin Leu Phe 
25 30 35 

gag gat gaa gga tac tgg cga gac ctt ctt gca ttc acg tgg aac etc 259 
Glu Asp Glu Gly Tyr Trp Arg Asp Leu Leu Ala Phe Thr Trp Asn Leu 
40 45 50 

acc acc get gaa ggt gca gat gaa ate gcc gag atg att cgc aat acg 307 
Thr Thr Ala Glu Gly Ala Asp Glu lie Ala Glu Met lie Arg Asn Thr 
55 60 65 

tgg cca tea age ate ttc cga aac gtt gag eta aag ggc gaa cca get 355 
Trp Pro Ser Ser lie Phe Arg Asn Val Glu Leu Lys Gly Glu Pro Ala 
70 75 80 85 

gat gaa gga gat ggt gtc act cgc gta cat ttc tec tgc gaa tec gca 403 
Asp Glu Gly Asp Gly Val Thr Arg Val His Phe Ser Cys Glu Ser Ala 
90 95 100 

gac ttc aag tgc acg ggc att gtc cgc ctt cgt aat ggc aag gcg tgg 451 
Asp Phe Lys Cys Thr Gly lie Val Arg Leu Arg Asn Gly Lys Ala Trp 
105 110 115 

acg eta etc acc tea get cgt gag etc ctg gag cac cca gag ccc aag 4 99 
Thr Leu Leu Thr Ser Ala Arg Glu Leu Leu Glu His Pro Glu Pro Lys 
120 125 130 

ggg cgc aac cgt gag atg ggc gtc gtc cat gga caa aat gag gac acc 547 
Gly Arg Asn Arg Glu Met Gly Val Val His Gly Gin Asn Glu Asp Thr 
135 140 145 

cga aat tgg act gac cgc aag aat gat cga caa gca gcg ttg ggt gtc 595 
Arg Asn Trp Thr Asp Arg Lys Asn Asp Arg Gin Ala Ala Leu Gly Val 
150 155 160 165 

acc gag cag cca tac acc etc ate ate ggt ggt gga cag ggt ggc att 643 
Thr Glu Gin Pro Tyr Thr Leu lie lie Gly Gly Gly Gin Gly Gly lie 
170 175 180 



gcc ttg ggc gca cga etc aag cga ctt ggt gta ccc get eta ate att 



691 



BGI-131CP 



- 563 - 



Ala Leu Gly Ala Arg Leu Lys Arg Leu Gly Val Pro Ala Leu lie lie 
185 190 195 

gat aaa gca tct cgc ccg ggc gac cag tgg cgt age cgt tac cat tct 739 

Asp Lys Ala Ser Arg Pro Gly Asp Gin Trp Arg Ser Arg Tyr His Ser 

200 205 210 

etc tgc ctg cac gat cca gtt tgg tac gac cac ctg cct tac att cca 787 

Leu Cys Leu His Asp Pro Val Trp Tyr Asp His Leu Pro Tyr lie Pro 
215 220 225 

ttc cca gat cat tgg cca gta ttt act cca aag gac aag atg ggt gac 835 

Phe Pro Asp His Trp Pro Val Phe Thr Pro Lys Asp Lys Met Gly Asp 
230 235 240 245 

tgg etc gag cac tat gtc ggc ate atg gat ttg gac tat tgg ace aac 883 

Trp Leu Glu His Tyr Val Gly lie Met Asp Leu Asp Tyr Trp Thr Asn 

250 255 260 

acc gag tgc ctg cgc gec tea tac aat gag gac acc aag cag tgg gat 931 

Thr Glu Cys Leu Arg Ala Ser Tyr Asn Glu Asp Thr Lys Gin Trp Asp 
265 270 275 

gtg acg gtc aat cgt gat ggc gcg gag tec acg etc cac ccc acc caa 97 9 

Val Thr Val Asn Arg Asp Gly Ala Glu Ser Thr Leu His Pro Thr Gin 

280 285 290 

eta gtc atg get act gga atg teg ggc age ccg aac aaa cca act ttg 1027 

Leu Val Met Ala Thr Gly Met Ser Gly Ser Pro Asn Lys Pro Thr Leu 
295 300 305 

cct ggc cag gat aag ttc cag ggt gaa att egg cac tct tea gag cac 1075 

Pro Gly Gin Asp Lys Phe Gin Gly Glu lie Arg His Ser Ser Glu His 
310 315 320 325 

ccc ggc ggc gat gtc gat cgc gat aag aac gtt gta gtt ctg ggc get 1123 

Pro Gly Gly Asp Val Asp Arg Asp Lys Asn Val Val Val Leu Gly Ala 

330 335 340 

aac aac tea gec cac gac ate tgc gcg gat ctt tat tec aat ggt gca 1171 

Asn Asn Ser Ala His Asp lie Cys Ala Asp Leu Tyr Ser Asn Gly Ala 
345 350 355 

aag ccc gtg atg att cag cgc teg tct aca cac ate gtg cgt tct gat 1219 

Lys Pro Val Met lie Gin Arg Ser Ser Thr His lie Val Arg Ser Asp 

360 365 370 

teg ctg atg cgc gaa gtc ttc ggg cct etc tat tct gag gat gee gtt 1267 

Ser Leu Met Arg Glu Val Phe Gly Pro Leu Tyr Ser Glu Asp Ala Val 
375 380 385 

gaa gee gga att gat acc gat act gee gat etc ctg ttt gcg teg tgg 1315 

Glu Ala Gly lie Asp Thr Asp Thr Ala Asp Leu Leu Phe Ala Ser Trp 
390 395 400 405 

cca tat aag gtg ctg cca ggt gtg cag aag cag get ttc gac aag ate 1363 

Pro Tyr Lys Val Leu Pro Gly Val Gin Lys Gin Ala Phe Asp Lys lie 

410 415 420 



cgt gag gac gac aag gag ttc tac gac aag ctt gaa aat get gga ttc 
Arg Glu Asp Asp Lys Glu Phe Tyr Asp Lys Leu Glu Asn Ala Gly Phe 



1411 
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425 



430 



435 



ttg ctt gat ttc ggc gat gac gat teg ggg ctt ttc tta aag tac ctt 
Leu Leu Asp Phe Gly Asp Asp Asp Ser Gly Leu Phe Leu Lys Tyr Leu 
440 445 450 



145S 



cgc cgt ggc tct ggc tac tac ate gat gtc ggc gec tct gaa ctg gtg 
Arg Arg Gly Ser Gly Tyr Tyr lie Asp Val Gly Ala Ser Glu Leu Val 
455 460 465 



1507 



get gat gga aag att ccg gtg cgc tec aat gtc age att gaa gac gtc 
Ala Asp Gly Lys lie Pro Val Arg Ser Asn Val Ser lie Glu Asp Val 
470 475 430 485 



1555 



aag gaa aac tct gtg gtg etc aca gat ggt act gag etc cca get gac 
Lys Glu Asn Ser Val Val Leu Thr Asp Gly Thr Glu Leu Pro Ala Asp 
490 495 500 



1603 



gtg att gtt eta gcg ace ggc tat gga aac atg aac aac tgg gtt get 
Val lie Val Leu Ala Thr Gly Tyr Gly Asn Met Asn Asn Trp Val Ala 
505 510 515 



1651 



cag ctg gtt gat cag gaa acc get gac aag gtc ggc cca tgc tgg ggt 
Gin Leu Val Asp Gin Glu Thr Ala Asp Lys Val Gly Pro Cys Trp Gly 
520 525 530 



1699 



ctg ggc tct gaa acc acc aag gat cca ggc cca tgg gaa ggc gag ttg 
Leu Gly Ser Glu Thr Thr Lys Asp P ro Gly Pro Trp Glu Gly Glu Leu 
535 540 545 



1747 



cgc aat atg tgg aag ccc aca aac gtg gat teg ctg tgg ttc cat ggt 
Arg Asn Met Trp Lys Pro Thr Asn Val Asp Ser Leu Trp Phe His Gly 
550 555 560 565 



1795 



ggc aac ctt cac cag tea cgc cat tac tea egg tat ttg tec atg cag 
Gly Asn Leu His Gin Ser Arg His Tyr Ser Arg Tyr Leu Ser Met Gin 
570 575 580 



1843 



ttg aag gcg cgc tac gaa ggt atg aac act ccg gtg tac age aag 
Leu Lys Ala Arg Tyr Glu Gly Met Asn Thr Pro Val Tyr Ser Lys 
585 590 595 



tagatacaaa gaaaagggca tct 



1911 



<210> 420 
<211> 596 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 420 

Leu Pro Glu Gin Asp Leu Thr Thr Leu Ala Asn Asp Trp Leu Gin Ala 
15 10 15 

Phe Glu Lys Ala Thr Ala Ser Ser Ser Pro Asp Glu Ala Ala Thr Ala 
20 25 30 

Val Val Gin Leu Phe Glu Asp Glu Gly Tyr Trp Arg Asp Leu Leu Ala 
35 40 45 

Phe Thr Trp Asn Leu Thr Thr Ala Glu Gly Ala Asp Glu lie Ala Glu 
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50 55 60 

Met lie Arg Asn Thr Trp Pro Ser Ser lie Phe Arg Asn Val Glu Leu 
65 70 75 80 

Lys Gly Glu Pro Ala Asp Glu Gly Asp Gly Val Thr Arg Val His Phe 
85 90 95 

Ser Cys Glu Ser Ala Asp Phe Lys Cys Thr Gly lie Val Arg Leu Arg 
100 105 110 

Asn Gly Lys Ala Trp Thr Leu Leu Thr Ser Ala Arg Glu Leu Leu Glu 
115 120 125 

His Pro Glu Pro Lys Gly Arg Asn Arg Glu Met Gly Val Val His Gly 
130 135 140 

Gin Asn Glu Asp Thr Arg Asn Trp Thr Asp Arg Lys Asn Asp Arg Gin 
145 150 155 160 

Ala Ala Leu Gly Val Thr Glu Gin Pro Tyr Thr Leu lie lie Gly Gly 
165 170 175 

Gly Gin Gly Gly lie Ala Leu Gly Ala Arg Leu Lys Arg Leu Gly Val 
180 185 190 

Pro Ala Leu lie lie Asp Lys Ala Ser Arg Pro Gly Asp Gin Trp Arg 
195 200 205 

Ser Arg Tyr His Ser Leu Cys Leu His Asp Pro Val Trp Tyr Asp His 
210 215 220 

Leu Pro Tyr lie Pro Phe Pro Asp His Trp Pro Val Phe Thr Pro Lys 
225 230 235 240 

Asp Lys Met Gly Asp Trp Leu Glu His Tyr Val Gly lie Met Asp Leu 
245 250 255 

Asp Tyr Trp Thr Asn Thr Glu Cys Leu Arg Ala Ser Tyr Asn Glu Asp 
260 265 270 

Thr Lys Gin Trp Asp Val Thr Val Asn Arg Asp Gly Ala Glu Ser Thr 
275 280 285 

Leu His Pro Thr Gin Leu Val Met Ala Thr Gly Met Ser Gly Ser Pro 
290 295 300 

Asn Lys Pro Thr Leu Pro Gly Gin Asp Lys Phe Gin Gly Glu lie Arg 
305 310 315 320 

His Ser Ser Glu His Pro Gly Gly Asp Val Asp Arg Asp Lys Asn Val 
325 330 335 

Val Val Leu Gly Ala Asn Asn Ser Ala His Asp lie Cys Ala Asp Leu 
340 345 350 

Tyr Ser Asn Gly Ala Lys Pro Val Met lie Gin Arg Ser Ser Thr His 
355 360 365 



lie Val Arg Ser Asp Ser Leu Met Arg Glu Val Phe Gly Pro Leu Tyr 
370 375 380 
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Ser Glu Asp Ala Val Glu Ala Gly lie Asp Thr Asp Thr Ala Asp Leu 
385 390 395 400 

Leu Phe Ala Ser Trp Pro Tyr Lys Val Leu Pro Gly Val Gin Lys Gin 
405 410 415 

Ala Phe Asp Lys lie Arg Glu Asp Asp Lys Glu Phe Tyr Asp Lys Leu 
420 425 430 

Glu Asn Ala Gly Phe Leu Leu Asp Phe Gly Asp Asp Asp Ser Gly Leu 
435 440 445 

Phe Leu Lys Tyr Leu Arg Arg Gly Ser Gly Tyr Tyr lie Asp Val Gly 
450 455 460 

Ala Ser Glu Leu Val Ala Asp Gly Lys lie Pro Val Arg Ser Asn Val 
465 470 475 480 

Ser lie Glu Asp Val Lys Glu Asn Ser Val Val Leu Thr Asp Gly Thr 
485 490 495 

Glu Leu Pro Ala Asp Val lie Val Leu Ala Thr Gly Tyr Gly Asn Met 
500 505 510 

Asn Asn Trp Val Ala Gin Leu Val Asp Gin Glu Thr Ala Asp Lys Val 
515 520 525 

Gly Pro Cys Trp Gly Leu Gly Ser Glu Thr Thr Lys Asp Pro Gly Pro 
530 535 540 

Trp Glu Gly Glu Leu Arg Asn Met Trp Lys Pro Thr Asn Val Asp Ser 
545 550 555 560 

Leu Trp Phe His Gly Gly Asn Leu His Gin Ser Arg His Tyr Ser Arg 
565 570 575 

Tyr Leu Ser Met Gin Leu Lys Ala Arg Tyr Glu Gly Met Asn Thr Pro 
580 585 590 



Val Tyr Ser Lys 
595 



<210> 421 
<211> 367 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXA01454 

<400> 421 

ggccaggact ttggcgtttc ggatcagcag ttcggcttgg attatggatt ctacgcgttt 60 

gatcttccga tgcttcgcct catcgcttga ctcactgtcg atg atg ttg ate gtt 115 

Met Met Leu lie Val 
1 5 



BGI-131CP 



-567- 



gct ttc ctg ate gca etc gtt ggc cat tac etc atg ggt ggc att cgc 163 
Ala Phe Leu lie Ala Leu Val Gly His Tyr Leu Met Gly Gly lie Arg 
10 15 20 

get gga aac cag atg acg ggc cag aag tec ttt gta tec cgt ggt gcg 211 
Ala Gly Asn Gin Met Thr Gly Gin Lys Ser Phe Val Ser Arg Gly Ala 
25 30 35 

cgc act cag ctt gcg gta act get ggt ctg tgg atg ctt gtt aag gtc 259 
Arg Thr Gin Leu Ala Val Thr Ala Gly Leu Trp Met Leu Val Lys Val 
40 45 50 

get ggc tac tgg ctg gat cgc tat gac ctg ctg act aag gaa aac tea 307 
Ala Gly Tyr Trp Leu Asp Arg Tyr Asp Leu Leu Thr Lys Glu Asn Ser 
55 60 65 

acc ttc aca ggt gca age tac ace gac ate aat gca cag ctg cca gcg 355 
Thr Phe Thr Gly Ala Ser Tyr Thr Asp lie Asn Ala Gin Leu Pro Ala 
70 75 80 85 

aag ate ate ctg 367 
Lys lie lie Leu 



<210> 422 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Met Met Leu lie Val Ala Phe Leu lie Ala Leu Val Gly His Tyr Leu 
15 10 15 

Met Gly Gly lie Arg Ala Gly Asn Gin Met Thr Gly Gin Lys Ser Phe 
20 25 30 

Val Ser Arg Gly Ala Arg Thr Gin Leu Ala Val Thr Ala Gly Leu Trp 
35 40 45 

Met Leu Val Lys Val Ala Gly Tyr Trp Leu Asp Arg Tyr Asp Leu Leu 
50 55 60 

Thr Lys Glu Asn Ser Thr Phe Thr Gly Ala Ser Tyr Thr Asp He Asn 
65 70 75 80 

Ala Gin Leu Pro Ala Lys He He Leu 
85 



<210> 423 
<211> 585 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (562) 
<223> RXA01455 



<400> 423 
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agagtggggg agaaacgcat aatcacgtac atataaggat attgtcttgt cgactggtct 60 

cacacctcct ccccaaccga tcaagcgacc tcccaaggcg gtg aca tgg ate ttc 115 

Val Thr Trp lie Phe 
1 5 



gec att ate gcg ttg gtc att etc ate gee cca atg agt gtt ggc ttc 
Ala lie lie Ala Leu Val lie Leu lie Ala Pro Met Ser Val Gly Phe 
10 15 20 



163 



tat acc gac tgg ctt tgg ttc ggt gaa gtc gat ttc cga ggc gtt ttc 
Tyr Thr Asp Trp Leu Trp Phe Gly Glu Val Asp Phe Arg Gly Val Phe 
25 30 35 



211 



age aag gtt att gtc act cgc att gtt etc ttt gtg ate ttt gcg eta 
Ser Lys Val lie Val Thr Arg lie Val Leu Phe Val lie Phe Ala Leu 
40 45 50 



259 



att get ggg ttt gtc aca tgg ctt get ggt tat ttt gtg aca aaa ctt 
lie Ala Gly Phe Val Thr Trp Leu Ala Gly Tyr Phe Val Thr Lys Leu 
55 60 65 



307 



cga cct gat gag atg teg gcg ttt gat acc cag teg cct gtg tat cag 
Arg Pro Asp Glu Met Ser Ala Phe Asp Thr Gin Ser Pro Val Tyr Gin 
70 75 80 85 



355 



tac cgt cag atg ate gaa aac age ctt cgt cgc gtt atg gtg ate att 
Tyr Arg Gin Met lie Glu Asn Ser Leu Arg Arg Val Met Val lie lie 
90 95 100 



403 



cca att ttc gtc gcg ttg ctg get ggc eta att ggt cag cgt teg tgg 
Pro lie Phe Val Ala Leu Leu Ala Gly Leu lie Gly Gin Arg Ser Trp 
105 110 115 



451 



cgc acc gtt caa atg tgg ctg aat ggc cag gac ttt ggc gtt teg gat 
Arg Thr Val Gin Met Trp Leu Asn Gly Gin Asp Phe Gly Val Ser Asp 
120 125 130 



499 



cag cag ttc ggc ttg gat tat gga ttc tac gcg ttt gat ctt ccg atg 
Gin Gin Phe Gly Leu Asp Tyr Gly Phe Tyr Ala Phe Asp Leu Pro Met 
135 140 145 



547 



ctt cgc etc ate get tgactcactg tcgatgatgt tga 

Leu Arg Leu lie Ala 

150 



585 



<210> 424 
<211> 154 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Val Thr Trp lie Phe Ala lie lie Ala Leu Val lie Leu lie Ala Pro 
15 10 15 

Met Ser Val Gly Phe Tyr Thr Asp Trp Leu Trp Phe Gly Glu Val Asp 
20 25 30 



Phe Arg Gly Val Phe Ser Lys Val He Val Thr Arg He Val Leu Phe 
35 40 45 
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Val lie Phe Ala Leu lie Ala Gly Phe Val Thr Trp Leu Ala Gly Tyr 
50 55 60 

Phe Val Thr Lys Leu Arg Pro Asp Glu Met Ser Ala Phe Asp Thr Gin 
65 70 75 80 

Ser Pro Val Tyr Gin Tyr Arg Gin Met lie Glu Asn Ser Leu Arg Arg 
85 90 95 

Val Met Val lie lie Pro lie Phe Val Ala Leu Leu Ala Gly Leu lie 
100 105 110 

Gly Gin Arg Ser Trp Arg Thr Val Gin Met Trp Leu Asn Gly Gin Asp 
115 120 125 

Phe Gly Val Ser Asp Gin Gin Phe Gly Leu Asp Tyr Gly Phe Tyr Ala 
130 135 140 

Phe Asp Leu Pro Met Leu Arg Leu lie Ala 
145 150 



<210> 425 

<211> 987 

<212> DNA 

<213> Corynebacterium glutamicuirt 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXA02684 

<400> 425 

gcaggttcgt ccacagccgc cggtgattgc aggggatggg gggaggcgtc gaaaagcaat 60 

atcttttaag ccccgtggct gcctgggcac gatcgcgggc gtg ctt get gtg ggc 115 

Val Leu Ala Val Gly 
1 5 

ttg gtg ctt gtg ttt gtg gtg acg ctg tgg gcg gat teg aag ctg aat 163 
Leu Val Leu Val Phe Val Val Thr Leu Trp Ala Asp Ser Lys Leu Asn 
10 15 20 

cgc gtg gat gec acg cct gcg acg cag gtg gcg aac act gec gga acg 211 
Arg Val Asp Ala Thr Pro Ala Thr Gin Val Ala Asn Thr Ala Gly Thr 
25 30 35 

aac tgg ctg ctg gta ggt teg gat teg egg cag ggt tta agt gat gag 259 
Asn Trp Leu Leu Val Gly Ser Asp Ser Arg Gin Gly Leu Ser Asp Glu 
40 45 50 

gat att gag egg eta ggt acc ggc ggc gat ate ggt gtg ggc cgt acg 307 
Asp lie Glu Arg Leu Gly Thr Gly Gly Asp lie Gly Val Gly Arg Thr 
55 60 65 

gac acg ate atg gtg ttg cat atg ccg cgt act ggc gag ccg acg ctg 355 
Asp Thr lie Met Val Leu His Met Pro Arg Thr Gly Glu Pro Thr Leu 
70 75 80 85 



ttg teg att ccg cgt gat tct tat gtc aat gtc cct ggc tgg ggc atg 



403 
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Leu Ser lie Pro Arg Asp Ser Tyr Val Asn Val Pro Gly Trp Gly Met 
90 95 100 

gat aag gca aac gcc gca ttt acc gtg ggt ggc ccg gaa ctg ctg acg 451 
Asp Lys Ala Asn Ala Ala Phe Thr Val Gly Gly Pro Glu Leu Leu Thr 
105 110 115 

caa acc gtg gag gag gca act ggc ctg cga att gat cac tat gca gaa 4 99 
Gin Thr Val Glu Glu Ala Thr Gly Leu Arg lie Asp His Tyr Ala Glu 
120 125 130 

ate ggc atg ggt ggt ttg gcg aac atg gtt gat gcc gtg ggc ggc gtg 547 
lie Gly Met Gly Gly Leu Ala Asn Met Val Asp Ala Val Gly Gly Val 
135 140 145 

gaa atg tgt cct get gag ccg atg tat gat ccg etc gcg aac ctg gat 595 
Glu Met Cys Pro Ala Glu Pro Met Tyr Asp Pro Leu Ala Asn Leu Asp 
150 155 160 165 

att cag get ggt tgc cag gaa ttr gat ggg gca gcc gcg ctg ggt tat 643 
lie Gin Ala Gly Cys Gin Glu Phe Asp Gly Ala Ala Ala Leu Gly Tyr 
170 175 180 

gtg cgc act cgt gcc aca gcc ctg ggt gat ctg gac egg gtg gtg cgt 691 
Val Arg Thr Arg Ala Thr Ala Leu Gly Asp Leu Asp Arg Val Val Arg 
185 190 195 

cag egg gaa ttc ttc tec get ctg ctg agt aca get acg tec ccg ggc 739 
Gin Arg Glu Phe Phe Ser Ala Leu Leu Ser Thr Ala Thr Ser Pro Gly 
200 205 210 

acg ttg ctg aat ccg ttc cgc acc ttc ccg atg ate tec aac gcg gtg 787 
Thr Leu Leu Asn Pro Phe Arg Thr Phe Pro Met lie Ser Asn Ala Val 
215 220 225 

gga aca ttc acc gtc ggc gag ggc gat cac gtg tgg cac ctg gcc cga 835 
Gly Thr Phe Thr Val Gly Glu Gly Asp His Val Trp His Leu Ala Arg 
230 235 240 245 

ttg gcg ctg gcg atg cgc gga gga ate gtg acg gag acc gtg ccg att 883 
Leu Ala Leu Ala Met Arg Gly Gly lie Val Thr Glu Thr Val Pro lie 
250 255 260 

gcc tea ttc gca gat tac gat gtg gga aat gtt gcg att tgg gac gaa 931 
Ala Ser Phe Ala Asp Tyr Asp Val Gly Asn Val Ala lie Trp Asp Glu 
265 270 275 

get gga gcc gaa gca eta ttt age tec atg cgc taaaacccca ggtaatcgtt 984 
Ala Gly Ala Glu Ala Leu Phe Ser Ser Met Arg 
280 285 

cac 987 



<210> 426 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 426 

Val Leu Ala Val Gly Leu Val Leu Val Phe Val Val Thr Leu Trp Ala 
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15 10 15 

Asp Ser Lys Leu Asn Arg Val Asp Ala Thr Pro Ala Thr Gin Val Ala 
20 25 30 

Asn Thr Ala Gly Thr Asn Trp Leu Leu Val Gly Ser Asp Ser Arg Gin 
35 40 45 

Gly Leu Ser Asp Glu Asp lie Glu Arg Leu Gly Thr Gly Gly Asp lie 
50 55 60 

Gly Val Gly Arg Thr Asp Thr lie Met Val Leu His Met Pro Arg Thr 
65 70 75 80 

Gly Glu Pro Thr Leu Leu Ser lie Pro Arg Asp Ser Tyr Val Asn Val 
85 90 95 

Pro Gly Trp Gly Met Asp Lys Ala Asn Ala Ala Phe Thr Val Gly Gly 
100 105 110 

Pro Glu Leu Leu Thr Gin Thr Val Glu Glu Ala Thr Gly Leu Arg lie 
115 120 125 

Asp His Tyr Ala Glu lie Gly Met Gly Gly Leu Ala Asn Met Val Asp 
130 135 140 

Ala Val Gly Gly Val Glu Met Cys Pro Ala Glu Pro Met Tyr Asp Pro 
145 150 155 160 

Leu Ala Asn Leu Asp lie Gin Ala Gly Cys Gin Glu Phe Asp Gly Ala 
165 170 175 

Ala Ala Leu Gly Tyr Val Arg Thr Arg Ala Thr Ala Leu Gly Asp Leu 
180 185 190 

Asp Arg Val Val Arg Gin Arg Glu Phe Phe Ser Ala Leu Leu Ser Thr 
195 200 205 

Ala Thr Ser Pro Gly Thr Leu Leu Asn Pro Phe Arg Thr Phe Pro Met 
210 215 220 

lie Ser Asn Ala Val Gly Thr Phe Thr Val Gly Glu Gly Asp His Val 
225 230 235 240 

Trp His Leu Ala Arg Leu Ala Leu Ala Met Arg Gly Gly lie Val Thr 
245 250 255 

Glu Thr Val Pro lie Ala Ser Phe Ala Asp Tyr Asp Val Gly Asn Val 
260 265 270 

Ala lie Trp Asp Glu Ala Gly Ala Glu Ala Leu Phe Ser Ser Met Arg 
275 280 285 



<210> 427 
<211> 522 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (499) 

<223> RXN02391 

<400> 427 

caaagtggcg atcctgaatt tgccatcgaa tctgccgtga gaagagttgc agagctggcg 60 

aggcggtaac gctgaacggc ggcgggtaag atatttgagc atg aca caa tea gat 115 

Met Thr Gin Ser Asp 

1 5 

tta ccc gat gat gtt cag gaa ttg gtc act aag ate ttt gga ctg gca 163 

Leu Pro Asp Asp Val Gin Glu Leu Val Thr Lys lie Phe Gly Leu Ala 

10 15 20 

cgt gat ggg gga gca gaa tec gca gca acc etc ggt gca tat gtc gac 211 
Arg Asp Gly Gly Ala Glu Ser Ala Ala Thr Leu Gly Ala Tyr Val Asp 
25 30 35 

aac ggc gtt gac gtt aac ctg tec aac caa gat ggc aac act ttg etc 259 
Asn Gly Val Asp Val Asn Leu Ser Asn Gin Asp Gly Asn Thr Leu Leu 
40 45 50 

atg etc gca gca tat gca gga cat get gat gtc gtg cag gcg ttg att 307 
Met Leu Ala Ala Tyr Ala Gly His Ala Asp Val Val Gin Ala Leu lie 
55 60 65 

gag cgt ggc gee gat gtg gat cgc gtg aac aac cgc aat cag acg ccg 355 
Glu Arg Gly Ala Asp Val Asp Arg Val Asn Asn Arg Asn Gin Thr Pro 
70 75 80 85 

ctg gcg ggc gcg ate ttt aag aag gaa gaa gee gtc att gag gca ctg 403 
Leu Ala Gly Ala lie Phe Lys Lys Glu Glu Ala Val lie Glu Ala Leu 
90 95 100 

ctt get ggt ggt get gac cca tac get gga act cca act get gtt gat 451 
Leu Ala Gly Gly Ala Asp Pro Tyr Ala Gly Thr Pro Thr Ala Val Asp 
105 110 115 

acc gee aag atg ttt ggc cgc gag gat etc gta get cgc ttc gag tea 499 
Thr Ala Lys Met Phe Gly Arg Glu Asp Leu Val Ala Arg Phe Glu Ser 
120 125 130 

taggceggtg gagtggaccg ctt 522 



<210> 428 
<211> 133 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Met Thr Gin Ser Asp Leu Pro Asp Asp Val Gin Glu Leu Val Thr Lys 
15 10 15 

lie Phe Gly Leu Ala Arg Asp Gly Gly Ala Glu Ser Ala Ala Thr Leu 
20 25 30 

Gly Ala Tyr Val Asp Asn Gly Val Asp Val Asn Leu Ser Asn Gin Asp 
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Gly Asn Thr Leu 
50 

Val Gin Ala Leu 
65 

Arg Asn Gin Thr 



Val lie Glu Ala 

100 

Pro Thr Ala Val 
115 

Ala Arg Phe Glu 
130 



40 

Leu Met Leu Ala 
55 

He Glu Arg Gly 
70 

Pro Leu Ala Gly 
85 

Leu Leu Ala Gly 



Asp Thr Ala Lys 
120 

Ser 



Ala Tyr Ala Gly 
60 

Ala Asp Val Asp 
75 

Ala He Phe Lys 
90 

Gly Ala Asp Pro 

105 

Met Phe Gly Arg 



45 

His Ala Asp Val 



Arg Val Asn Asn 
80 

Lys Glu Glu Ala 
95 

Tyr Ala Gly Thr 
110 

Glu Asp Leu Val 
125 



<210> 429 
<211> 2826 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2803) 

<223> RXN02549 

<400> 429 

gcagtcgcag tagttggggt ttcaatgatc tcagggcagg acactgttcc cactggtaac 60 

gccgtaactg cagacgatgc cctgctcggt ggccctgagt atg gtt cac gcg aag 115 

Met Val His Ala Lys 
1 5 

cag act aag aag cca ctt ccc cgt ttt ctt cac teg gcg cat ttc tat 163 
Gin Thr Lys Lys Pro Leu Pro Arg Phe Leu His Ser Ala His Phe Tyr 
10 15 20 

gtc tgg att gtg ctg ggt ttt gtg gtg ttt gcg caa cct tat ggt cag 211 
Val Trp lie Val Leu Gly Phe Val Val Phe Ala Gin Pro Tyr Gly Gin 
25 30 35 

gtt get gec gat act aaa eta gat ttg ctg etc aac ccc gca gga ttt 259 
Val Ala Ala Asp Thr Lys Leu Asp Leu Leu Leu Asn Pro Ala Gly Phe 
40 45 50 

tta ace ggt gcg ctt cat gcg tgg act gac acg ttc acc ttg ggt cag 307 
Leu Thr Gly Ala Leu His Ala Trp Thr Asp Thr Phe Thr Leu Gly Gin 
55 60 65 

ttg caa aac caa get tat ggc tat ctg ttt ccc caa ggg ttt ttc ttc 355 
Leu Gin Asn Gin Ala Tyr Gly Tyr Leu Phe Pro Gin Gly Phe Phe Phe 
70 75 80 85 



etc ata act gat ttc etc cct gac tgg att gcg cag cga ctg tgg tgg 
Leu He Thr Asp Phe Leu Pro Asp Trp He Ala Gin Arg Leu Trp Trp 
90 95 100 



403 
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tgg ctt gtt ctt ggc ctg gga ttt tct gga ttc tac gca ctg gta gcc 451 
Trp Leu Val Leu Gly Leu Gly Phe Ser Gly Phe Tyr Ala Leu Val Ala 
105 110 115 

egg ctg ggg att ggc aat cct gca ttc agg gtg ate gcc gcg ctg ctg 499 
Arg Leu Gly lie Gly Asn Pro Ala Phe Arg Val lie Ala Ala Leu Leu 
120 125 130 

ttt get ctg tec ccg cgc acg etc acc ace etc act gca ate tec tec 547 
Phe Ala Leu Ser Pro Arg Thr Leu Thr Thr Leu Thr Ala lie Ser Ser 
135 140 145 

gaa act tgg cct ate atg etc gcg cca tgg gta tgt ctg cct ctg ctt 595 
Glu Thr Trp Pro lie Met Leu Ala Pro Trp Val Cys Leu Pro Leu Leu 
150 155 160 165 

teg cga aat gtg gat gca egg gcc ate gcg ttg tec tta ctt ccc gcg 643 
Ser Arg Asn Val Asp Ala Arg Ala lie Ala Leu Ser Leu Leu Pro Ala 
170 175 180 

gca tgc atg ggt gca gtt aat gcc acc gcc acg atg gca gca etc ate 691 
Ala Cys Met Gly Ala Val Asn Ala Thr Ala Thr Met Ala Ala Leu lie 
185 190 195 

ccg gca gcg ctg ate ttg ctg tat aga ggg etc ttc tta agg ctg ctt 739 
Pro Ala Ala Leu lie Leu Leu Tyr Arg Gly Leu Phe Leu Arg Leu Leu 
200 205 210 

ctg tgg gga atg ggc gtt etc get gtt aat tea tgg tgg ate gga cct 787 
Leu Trp Gly Met Gly Val Leu Ala Val Asn Ser Trp Trp lie Gly Pro 
215 220 225 

ttg ttg gtg ctt ggc aaa tac gcc ccg ccc ttc acc gaa ttc ate gaa 835 
Leu Leu Val Leu Gly Lys Tyr Ala Pro Pro Phe Thr Glu Phe lie Glu 
230 235 240 245 

agt tec tec gtc acc act tec tgg etc aac cca gta gaa ata etc cgc 883 
Ser Ser Ser Val Thr Thr Ser Trp Leu Asn Pro Val Glu He Leu Arg 
250 255 260 

gga acc acc agt tgg aca ccc ttc gta gac act gaa cga caa gcc gga 931 
Gly Thr Thr Ser Trp Thr Pro Phe Val Asp Thr Glu Arg Gin Ala Gly 
265 270 275 

tat etc ctg gtc aac gat get etc ttt gtc acc etc age gtt etc gtc 979 
Tyr Leu Leu Val Asn Asp Ala Leu Phe Val Thr Leu Ser Val Leu Val 
280 285 290 

gca gcc etc ggc ttg ate ggc etc acc ttg atg aaa cac cgt gga ctg 1027 
Ala Ala Leu Gly Leu He Gly Leu Thr Leu Met Lys His Arg Gly Leu 
295 300 305 

tgg gca ttc atg ctg gcc ate gga etc etc ate etc ggc age gcc cac 1075 
Trp Ala Phe Met Leu Ala He Gly Leu Leu He Leu Gly Ser Ala His 
310 315 320 325 

eta acg get gtt caa gaa ttc etc gac ggc cca ggc gca gca ctt cga 1123 
Leu Thr Ala Val Gin Glu Phe Leu Asp Gly Pro Gly Ala Ala Leu Arg 
330 335 340 
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aac ate cac aaa ttt gat eta tta gtc cgc atg ccg ttg atg gtg ggc 
Asn lie His Lys Phe Asp Leu Leu Val Arg Met Pro Leu Met Val Gly 
345 350 355 



1171 



gtt gec gca ttg ggg teg cat ate agt ctg ccc ttg ctt ggg acg act 
Val Ala Ala Leu Gly Ser His lie Ser Leu Pro Leu Leu Gly Thr Thr 
360 365 370 



1219 



gca ttg acc age gga caa ggc aaa cac cac acc ate ccg ctg cct etc 1267 
Ala Leu Thr Ser Gly Gin Gly Lys His His Thr lie Pro Leu Pro Leu 
375 380 385 



caa aaa cgc caa gec gca gga etc etc 

Gin Lys Arg Gin Ala Ala Gly Leu Leu 
390 395 

get ctt get ccc gca tgg teg gca egg 

Ala Leu Ala Pro Ala Trp Ser Ala Arg 
410 

gat gaa gtg cct gac tac tgg tac gaa 

Asp Glu Val Pro Asp Tyr Trp Tyr Glu 

425 430 



gtg gtg ate ate get gtc ggt 1315 

Val Val He He Ala Val Gly 

400 405 

ctg eta cct cag gga acg tgg 1363 

Leu Leu Pro Gin Gly Thr Trp 

415 420 

gee aca gaa ttc etc aac caa 1411 

Ala Thr Glu Phe Leu Asn Gin 
435 



aac gec aca ggc acc cgc acg ttg att tgg cct age teg ccg ttt gee 1459 
Asn Ala Thr Gly Thr Arg Thr Leu He Trp Pro Ser Ser Pro Phe Ala 
440 445 450 



cgc cag gac tgg gga tgg act egg gat gaa cca get caa cca ctt ctt 1507 
Arg Gin Asp Trp Gly Trp Thr Arg Asp Glu Pro Ala Gin Pro Leu Leu 
455 460 465 



gat gtt ccg tgg get gtc cgc gat gee att cct ttg gtt ccc ccg gag 
Asp Val Pro Trp Ala Val Arg Asp Ala He Pro Leu Val Pro Pro Glu 
470 475 480 485 



1555 



gcg att cgc gga tta gat ggt etc gac gac eta ggc act eta ggc acc 
Ala lie Arg Gly Leu Asp Gly Leu Asp Asp Leu Gly Thr Leu Gly Thr 
490 495 500 



1603 



ggt eta aac gac gag get tta aaa cgt eta ggc ate ggc gca gta ctg 
Gly Leu Asn Asp Glu Ala Leu Lys Arg Leu Gly He Gly Ala Val Leu 
505 510 515 



1651 



gtg agg cat gat ctg gaa gec gac cca gat att gag gtg gat ctg cct 
Val Arg His Asp Leu Glu Ala Asp Pro Asp He Glu Val Asp Leu Pro 
520 525 530 



1699 



ggg gaa aag cac act ttt ggc tec caa ggc caa gta gac gtc tac etc 1747 
Gly Glu Lys His Thr Phe Gly Ser Gin Gly Gin Val Asp Val Tyr Leu 
535 540 545 



acc gac ccc gac cgc aat atg tgg ate 
Thr Asp Pro Asp Arg Asn Met Trp He 
550 555 

ctg ccc acc gtc get ggc ggc ggc gaa 
Leu Pro Thr Val Ala Gly Gly Gly Glu 
570 

ate aac ggc tat tec ccg agg act ttg 



act tec ggc aca tec aag cag 1795 
Thr Ser Gly Thr Ser Lys Gin 
560 565 

ate etc teg etc eta gac acc 1843 
He Leu Ser Leu Leu Asp Thr 
575 580 

gtg agt gag aat gec cag ate 1891 
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Ile Asn Gly Tyr Ser Pro Arg Thr Leu Val Ser Glu Asn Ala Gin lie 
585 590 595 



gtc acc gat acc cct cag eta gtc ggc aca aat tac ggc gat ggc acc 
Val Thr Asp Thr Pro Gin Leu Val Gly Thr Asn Tyr Gly Asp Gly Thr 
600 605 610 



1939 



agt tec gca gca ttg gec age ctt gat gag act gag gtg aaa aac cgc 
Ser Ser Ala Ala Leu Ala Ser Leu Asp Glu Thr Glu Val Lys Asn Arg 
615 620 625 



1987 



ate gtg gat tat cct tec gcg ggg cca atg acg cag gtg gtg cag gaa 
lie Val Asp Tyr Pro Ser Ala Gly Pro Met Thr Gin Val Val Gin Glu 
630 635 640 645 



2035 



ggt tec ate acg gcg tct teg tct ggt tec gat gee act tct ttc ggc 
Gly Ser He Thr Ala Ser Ser Ser Gly Ser Asp Ala Thr Ser Phe Gly 
650 655 660 



2083 



ggc gcg gat cct gat cgt tec ctt aat tea ctt ctt gat cat cgt tac 
Gly Ala Asp Pro Asp Arg Ser Leu Asn Ser Leu Leu Asp His Arg Tyr 
665 670 675 



2131 



aac acc gee tgg tac ccg aca cct ggc gat acg tct ccg tgg etc gaa 
Asn Thr Ala Trp Tyr Pro Thr Pro Gly Asp Thr Ser Pro Trp Leu Glu 
680 685 690 



2179 



gtc tec ggt acc ggc acc aca tta teg ate tec ccc cgc age acc gtc 
Val Ser Gly Thr Gly Thr Thr Leu Ser He Ser Pro Arg Ser Thr Val 
695 700 705 



2227 



acc gee acc ate acc tec ggc gat tec gtg atg gtc cgc gag ttc gaa 
Thr Ala Thr He Thr Ser Gly Asp Ser Val Met Val Arg Glu Phe Glu 
710 715 720 725 



2275 



aaa ggc cgc acc acc aca gtt acg ttg gcg gag cct gaa get cgc att 
Lys Gly Arg Thr Thr Thr Val Thr Leu Ala Glu Pro Glu Ala Arg He 
730 735 740 

gaa ttc gat ggt ttc gta gga att tec gag ctg tec eta gag ggt etc 
Glu Phe Asp Gly Phe Val Gly He Ser Glu Leu Ser Leu Glu Gly Leu 
745 750 755 



2323 



2371 



age cgc acc ate act gtg ccg gag acc tct cct gac gtg cag caa ttc 
Ser Arg Thr He Thr Val Pro Glu Thr Ser Pro Asp Val Gin Gin Phe 
760 765 770 



2419 



gtt ttc caa cgc etc aca gtg ccc acc teg ttc etc gac cgc act ttc 
Val Phe Gin Arg Leu Thr Val Pro Thr Ser Phe Leu Asp Arg Thr Phe 
775 780 785 



2467 



aca gtc ccc cgc cac atg tec gtc acc gtg gag gec caa tec tgc gtc 
Thr Val Pro Arg His Met Ser Val Thr Val Glu Ala Gin Ser Cys Val 
790 795 800 805 



2515 



aca ttg gaa etc gac ggc gat cgc ate gac tgt ggc ccc teg aac tea 
Thr Leu Glu Leu Asp Gly Asp Arg He Asp Cys Gly Pro Ser Asn Ser 
810 815 820 



2563 



ccc ccg gaa ccc aca cgc tgc gca ccc aat egg aat ggg tea ccc tea 
Pro Pro Glu Pro Thr Arg Cys Ala Pro Asn Arg Asn Gly Ser Pro Ser 



2611 
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825 830 835 

ccg aat ccg etc cgc teg ccg ctg ttc age cag caa caa aca teg agg 2659 
Pro Asn Pro Leu Arg Ser Pro Leu Phe Ser Gin Gin Gin Thr Ser Arg 
840 845 850 

cag cac cca ccg acc gcg tgc teg tea cca cgc gcg ctt tea att cag ' 2707 
Gin His Pro Pro Thr Ala Cys Ser Ser Pro Arg Ala Leu Ser lie Gin 
855 860 865 

gta cca gcg cgc tta teg acg cca ccc ccc ttt ccc caa tec aac teg 2755 
Val Pro Ala Arg Leu Ser Thr Pro Pro Pro Phe Pro Gin Ser Asn Ser 
870 875 880 885 

acg cct cct ccc aag gtt tea tea tec ccg cga acg cct ccg gcg agt 2803 
Thr Pro Pro Pro Lys Val Ser Ser Ser Pro Arg Thr Pro Pro Ala Ser 
890 895 900 

tgagcttege tttcgaegge gaa 2826 



<210> 430 
<211> 901 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 430 

Met Val His Ala Lys Gin Thr Lys Lys Pro Leu Pro Arg Phe Leu His 
15 10 15 

Ser Ala His Phe Tyr Val Trp lie Val Leu Gly Phe Val Val Phe Ala 
20 25 30 

Gin Pro Tyr Gly Gin Val Ala Ala Asp Thr Lys Leu Asp Leu Leu Leu 
35 40 45 

Asn Pro Ala Gly Phe Leu Thr Gly Ala Leu His Ala Trp Thr Asp Thr 
50 55 60 

Phe Thr Leu Gly Gin Leu Gin Asn Gin Ala Tyr Gly Tyr Leu Phe Pro 
65 70 75 80 

Gin Gly Phe Phe Phe Leu lie Thr Asp Phe Leu Pro Asp Trp lie Ala 
85 90 95 

Gin Arg Leu Trp Trp Trp Leu Val Leu Gly Leu Gly Phe Ser Gly Phe 
100 105 110 

Tyr Ala Leu Val Ala Arg Leu Gly lie Gly Asn Pro Ala Phe Arg Val 
115 120 125 

lie Ala Ala Leu Leu Phe Ala Leu Ser Pro Arg Thr Leu Thr Thr Leu 
130 135 140 

Thr Ala lie Ser Ser Glu Thr Trp Pro lie Met Leu Ala Pro Trp Val 
1^5 150 155 160 

Cys Leu Pro Leu Leu Ser Arg Asn Val Asp Ala Arg Ala He Ala Leu 
165 170 175 



Ser Leu Leu Pro Ala Ala Cys Met Gly Ala Val Asn Ala Thr Ala Thr 
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180 185 190 

Met Ala Ala Leu lie Pro Ala Ala Leu lie Leu Leu Tyr Arg Gly Leu 
195 200 205 

Phe Leu Arg Leu Leu Leu Trp Gly Met Gly Val Leu Ala Val Asn Ser 
210 215 220 

Trp Trp lie Gly Pro Leu Leu Val Leu Gly Lys Tyr Ala Pro Pro Phe 
225 230 235 240 

Thr Glu Phe lie Glu Ser Ser Ser Val Thr Thr Ser Trp Leu Asn Pro 

245 250 255 

Val Glu lie Leu Arg Gly Thr Thr Ser Trp Thr Pro Phe Val Asp Thr 
260 265 270 

Glu Arg Gin Ala Gly Tyr Leu Leu Val Asn Asp Ala Leu Phe Val Thr 
275 280 285 

Leu Ser Val Leu Val Ala Ala Leu Gly Leu lie Gly Leu Thr Leu Met 
290 295 300 

Lys His Arg Gly Leu Trp Ala Phe Met Leu Ala lie Gly Leu Leu lie 
305 310 315 320 

Leu Gly Ser Ala His Leu Thr Ala Val Gin Glu Phe Leu Asp Gly Pro 
325 330 335 

Gly Ala Ala Leu Arg Asn lie His Lys Phe Asp Leu Leu Val Arg Met 
340 345 350 

Pro Leu Met Val Gly Val Ala Ala Leu Gly Ser His lie Ser Leu Pro 
355 360 365 

Leu Leu Gly Thr Thr Ala Leu Thr Ser Gly Gin Gly Lys His His Thr 
370 375 380 

lie Pro Leu Pro Leu Gin Lys Arg Gin Ala Ala Gly Leu Leu Val Val 
385 390 395 400 

lie lie Ala Val Gly Ala Leu Ala Pro Ala Trp Ser Ala Arg Leu Leu 
405 410 415 

Pro Gin Gly Thr Trp Asp Glu Val Pro Asp Tyr Trp Tyr Glu Ala Thr 
420 425 430 

Glu Phe Leu Asn Gin Asn Ala Thr Gly Thr Arg Thr Leu lie Trp Pro 
435 440 445 

Ser Ser Pro Phe Ala Arg Gin Asp Trp Gly Trp Thr Arg Asp Glu Pro 
450 455 460 

Ala Gin Pro Leu Leu Asp Val Pro Trp Ala Val Arg Asp Ala lie Pro 
465 470 475 480 

Leu Val Pro Pro Glu Ala lie Arg Gly Leu Asp Gly Leu Asp Asp Leu 
485 490 495 

Gly Thr Leu Gly Thr Gly Leu Asn Asp Glu Ala Leu Lys Arg Leu Gly 
500 505 510 
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Ile Gly Ala Val 
515 

Glu Val Asp Leu 
530 

Val Asp Val Tyr 
545 

Gly Thr Ser Lys 



Ser Leu Leu Asp 
580 

Glu Asn Ala Gin 
595 

Tyr Gly Asp Gly 
610 

Glu Val Lys Asn 
625 

Gin Val Val Gin 



Ala Thr Ser Phe 
660 

Leu Asp His Arg 
675 

Ser Pro Trp Leu 
690 

Pro Arg Ser Thr 
705 

Val Arg Glu Phe 



Pro Glu Ala Arg 
740 

Ser Leu Glu Gly 
755 

Asp Val Gin Gin 
770 

Leu Asp Arg Thr 
785 

Ala Gin Ser Cys 



Gly Pro Ser Asn 
820 



Leu Val Arg His 
520 

Pro Gly Glu Lys 
535 

Leu Thr Asp Pro 
550 

Gin Leu Pro Thr 
565 

Thr lie Asn Gly 



lie Val Thr Asp 
600 

Thr Ser Ser Ala 
615 

Arg lie Val Asp 
630 

Glu Gly Ser lie 
645 

Gly Gly Ala Asp 



Tyr Asn Thr Ala 
680 

Glu Val Ser Gly 
695 

Val Thr Ala Thr 

710 

Glu Lys Gly Arg 
725 

lie Glu Phe Asp 



Leu Ser Arg Thr 
760 

Phe Val Phe Gin 
775 

Phe Thr Val Pro 
790 

Val Thr Leu Glu 
805 

Ser Pro Pro Glu 



Asp Leu Glu Ala 



His Thr Phe Gly 
540 

Asp Arg Asn Met 
555 

Val Ala Gly Gly 
570 

Tyr Ser Pro Arg 
585 

Thr Pro Gin Leu 



Ala Leu Ala Ser 
620 

Tyr Pro Ser Ala 
635 

Thr Ala Ser Ser 
650 

Pro Asp Arg Ser 
665 

Trp Tyr Pro Thr 



Thr Gly Thr Thr 
700 

lie Thr Ser Gly 
715 

Thr Thr Thr Val 
730 

Gly Phe Val Gly 
745 

lie Thr Val Pro 



Arg Leu Thr Val 
780 

Arg His Met Ser 
795 

Leu Asp Gly Asp 
810 

Pro Thr Arg Cys 
825 



Asp Pro Asp lie 
525 

Ser Gin Gly Gin 



Trp lie Thr Ser 
560 

Gly Glu lie Leu 
575 

Thr Leu Val Ser 
590 

Val Gly Thr Asn 
605 

Leu Asp Glu Thr 



Gly Pro Met Thr 
640 

Ser Gly Ser Asp 
655 

Leu Asn Ser Leu 
670 

Pro Gly Asp Thr 
685 

Leu Ser lie Ser 



Asp Ser Val Met 
720 

Thr Leu Ala Glu 
735 

lie Ser Glu Leu 
750 

Glu Thr Ser Pro 
765 

Pro Thr Ser Phe 



Val Thr Val Glu 
800 

Arg lie Asp Cys 
815 

Ala Pro Asn Arg 
830 



BGI-131CP 



-580- 



Asn Gly Ser Pro Ser Pro Asn Pro Leu Arg Ser Pro Leu Phe Ser Gin 
835 840 845 

Gin Gin Thr Ser Arg Gin His Pro Pro Thr Ala Cys Ser Ser Pro Arg 
850 855 860 

Ala Leu Ser lie Gin Val Pro Ala Arg Leu Ser Thr Pro Pro Pro Phe 
865 870 875 880 

Pro Gin Ser Asn Ser Thr Pro Pro Pro Lys Val Ser Ser Ser Pro Arg 
885 890 895 



Thr Pro Pro Ala Ser 
900 



<210> 431 
<211> 1581 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1558) 
<223> RXN00808 

<400> 431 

cgcgatgtcg caccggcacg ttagagtatt gagcatgagt cgattgctta gagcattgaa 60 

atggctgtgg ggcacatcgt ggccgctgta tgctgcgacg gtg etc ggc acg aat 115 

Val Leu Gly Thr Asn 

1 5 

gtg ttt ggt gcg etc gca gta atg ctg ttt gtg cgc ttc etc att ccg 163 
Val Phe Gly Ala Leu Ala Val Met Leu Phe Val Arg Phe Leu lie Pro 
10 15 20 

cag cca gat get tea aat ttc aac get gag ate teg tat ctg cca get 211 
Gin Pro Asp Ala Ser Asn Phe Asn Ala Glu lie Ser Tyr Leu Pro Ala 
25 30 35 

gtt ggt ttc gca tac ctg gcg ttc gec att gtc gcg ggc atg ctg gtg 259 
Val Gly Phe Ala Tyr Leu Ala Phe Ala He Val Ala Gly Met Leu Val 
40 45 50 

aca ttt ttg atg ttc cgc ccg gtg ctt gat tgg cag cga age cct gaa 307 
Thr Phe Leu Met Phe Arg Pro Val Leu Asp Trp Gin Arg Ser Pro Glu 
55 60 65 

gat cat gac cga aat atg gtg cgc aac ttg gtt atg cgc ate ccc ate 355 
Asp His Asp Arg Asn Met Val Arg Asn Leu Val Met Arg He Pro lie 
70 75 80 85 

tac cag gca att ctg tgc gca gtg gtg tgg tta ate ggc att gca att 403 
Tyr Gin Ala He Leu Cys Ala Val Val Trp Leu He Gly He Ala He 
90 95 100 



gca acg ttg att teg gee agt gtg tct acc agt ttg gcg ctg gtc gtg 451 
Ala Thr Leu He Ser Ala Ser Val Ser Thr Ser Leu Ala Leu Val Val 
105 110 115 
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gcg ttt tec acg ttg atg get gec gca ate gtc gtg ctg etc acc tac 4 99 

Ala Phe Ser Thr Leu Met Ala Ala Ala lie Val Val Leu Leu Thr Tyr 

120 125 130 

ctt gag get gag cgt ttg gtg cgt ccg gtt get gcg tct gec ctg gcg 547 

Leu Glu Ala Glu Arg Leu Val Arg Pro Val Ala Ala Ser Ala Leu Ala 

135 140 145 

cgt cga ttt gag gat tec acg ctg gaa cca cct gtg age cag cgc ttg 595 

Arg Arg Phe Glu Asp Ser Thr Leu Glu Pro Pro Val Ser Gin Arg Leu 

150 155 160 165 

cgt atg acg tgg ttg ctg acg ttg ggc att cca gtg atg gga att ctg 643 

Arg Met Thr Trp Leu Leu Thr Leu Gly lie Pro Val Met Gly lie Leu 

170 175 180 

ctg ctt att tgg ggc tac teg cag ggc att ttc ggc tct gat gee tec 691 

Leu Leu lie Trp Gly Tyr Ser Gin Gly lie Phe Gly Ser Asp Ala Ser 
185 190 195 

gga att atg cct gec ate gca gcg etc gcg ttt gca teg ttg gtc acg 739 

Gly lie Met Pro Ala lie Ala Ala Leu Ala Phe Ala Ser Leu Val Thr 

200 205 210 

ggt tac ctg ggc aac egg ctt gtg gtg tec tct gtg gtg gat ccg att 787 

Gly Tyr Leu Gly Asn Arg Leu Val Val Ser Ser Val Val Asp Pro lie 

215 220 225 

egg gaa ctt cag gag gee ate aac agg gtt cgt cgt ggt gaa aac gat 835 

Arg Glu Leu Gin Glu Ala lie Asn Arg Val Arg Arg Gly Glu Asn Asp 

230 235 240 245 

gtg cag gtt gat att tat gat ggc tct gag ate ggt gtg ctt eag get 883 

Val Gin Val Asp lie Tyr Asp Gly Ser Glu lie Gly Val Leu Gin Ala 

250 255 260 

ggc ttc aat gag atg atg cgt ggc ctg cgt gaa cgt cag cgc gtc cgt 931 

Gly Phe Asn Glu Met Met Arg Gly Leu Arg Glu Arg Gin Arg Val Arg 
265 270 275 

gac ctt ttc ggt cgc tac gtg ggc get gaa gtg gec aag cgt gcg ctg 979 

Asp Leu Phe Gly Arg Tyr Val Gly Ala Glu Val Ala Lys Arg Ala Leu 

280 285 290 

gag gaa cgc ccc act ctg ggt ggc gag gac cgt aag gtt gee gtg ttg 1027 

Glu Glu Arg Pro Thr Leu Gly Gly Glu Asp Arg Lys Val Ala Val Leu 

295 300 305 

ttt gtc gat gtc ate ggc tec act acc ttt gee gtc aac cac act cct 1075 

Phe Val Asp Val lie Gly Ser Thr Thr Phe Ala Val Asn His Thr Pro 

310 315 320 325 

gaa gag gtt gtg gag gcg etc aat gag ttc ttc gag cac gtc gtg gag 1123 

Glu Glu Val Val Glu Ala Leu Asn Glu Phe Phe Glu His Val Val Glu 

330 335 340 

gtt gtg cac cgc aac aag ggt gtt ate aac aag ttc cag ggt gac gcg 1171 

Val Val His Arg Asn Lys Gly Val lie Asn Lys Phe Gin Gly Asp Ala 
345 350 355 



gcg ttg gcg att ttc ggc get ccc ctg ccc ctg tct gat gee acc ggt 



1219 
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Ala Leu Ala lie Phe Gly Ala Pro Leu Pro Leu Ser Asp Ala Thr Gly 
360 365 370 

cat gcg ctt gcg get gec cgt gag etc cgc gca gag ctg aaa gat etc 1267 
His Ala Leu Ala Ala Ala Arg Glu Leu Arg Ala Glu Leu Lys Asp Leu 
375 380 385 

cag etc aag gec gga att ggt gtg get get ggc cat gtc gtt get ggt 1315 
Gin Leu Lys Ala Gly lie Gly Val Ala Ala Gly His Val Val Ala Gly 
390 395 400 405 

cat ate ggc ggt cac gcg agg ttt gag tac act gtg ate ggc gac gcg 1363 
His lie Gly Gly His Ala Arg Phe Glu Tyr Thr Val lie Gly Asp Ala 
410 415 420 

gtg aac cag get gcg cgc ctg acg gag ate gcg aaa acg acc cca ggc 1411 
Val Asn Gin Ala Ala Arg Leu Thr Glu lie Ala Lys Thr Thr Pro Gly 
425 430 435 

cgc acc gtc acc aac get tec acg ctg cgt gag gec aac gag gcg gag 1459 
Arg Thr Val Thr Asn Ala Ser Thr Leu Arg Glu Ala Asn Glu Ala Glu 
440 445 450 

cag get cgc tgg acg etc atg aag tec gtg gag ctg cgc gga cgt age 1507 
Gin Ala Arg Trp Thr Leu Met Lys Ser Val Glu Leu Arg Gly Arg Ser 
455 460 465 

cag atg acg cag att gcg egg cct att egg ccg acg ttg gcg gat agg 1555 
Gin Met Thr Gin lie Ala Arg Pro lie Arg Pro Thr Leu Ala Asp Arg 
470 475 480 485 

tec taatacgett ttcgacgcaa aaa 1581 
Ser 



<210> 432 
<211> 486 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Val Leu Gly Thr Asn Val Phe Gly Ala Leu Ala Val Met Leu Phe Val 
15 10 15 

Arg Phe Leu lie Pro Gin Pro Asp Ala Ser Asn Phe Asn Ala Glu lie 
20 25 30 

Ser Tyr Leu Pro Ala Val Gly Phe Ala Tyr Leu Ala Phe Ala lie Val 
35 40 45 

Ala Gly Met Leu Val Thr Phe Leu Met Phe Arg Pro Val Leu Asp Trp 
50 55 60 

Gin Arg Ser Pro Glu Asp His Asp Arg Asn Met Val Arg Asn Leu Val 
65 70 75 80 

Met Arg lie Pro lie Tyr Gin Ala lie Leu Cys Ala Val Val Trp Leu 
85 90 95 



lie Gly lie Ala lie Ala Thr Leu lie Ser Ala Ser Val Ser Thr Ser 
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100 105 110 

Leu Ala Leu Val Val Ala Phe Ser Thr Leu Met Ala Ala Ala lie Val 
115 120 125 

Val Leu Leu Thr Tyr Leu Glu Ala Glu Arg Leu Val Arg Pro Val Ala 
130 135 140 

Ala Ser Ala Leu Ala Arg Arg Phe Glu Asp Ser Thr Leu Glu Pro Pro 
145 150 155 160 

Val Ser Gin Arg Leu Arg Met Thr Trp Leu Leu Thr Leu Gly lie Pro 
165 170 175 

Val Met Gly lie Leu Leu Leu lie Trp Gly Tyr Ser Gin Gly He Phe 
180 185 190 

Gly Ser Asp Ala Ser Gly He Met Pro Ala He Ala Ala Leu Ala Phe 
195 200 205 

Ala Ser Leu Val Thr Gly Tyr Leu Gly Asn Arg Leu Val Val Ser Ser 
210 215 220 

Val Val Asp Pro He Arg Glu Leu Gin Glu Ala He Asn Arg Val Arg 
225 230 235 240 

Arg Gly Glu Asn Asp Val Gin Val Asp He Tyr Asp Gly Ser Glu He 
245 250 255 

Gly Val Leu Gin Ala Gly Phe Asn Glu Met Met Arg Gly Leu Arg Glu 
260 265 270 

Arg Gin Arg Val Arg Asp Leu Phe Gly Arg Tyr Val Gly Ala Glu Val 
275 280 285 

Ala Lys Arg Ala Leu Glu Glu Arg Pro Thr Leu Gly Gly Glu Asp Arg 
290 295 300 

Lys Val Ala Val Leu Phe Val Asp Val He Gly Ser Thr Thr Phe Ala 
305 310 315 320 

Val Asn His Thr Pro Glu Glu Val Val Glu Ala Leu Asn Glu Phe Phe 
325 330 335 

Glu His Val Val Glu Val Val His Arg Asn Lys Gly Val He Asn Lys 
340 345 350 

Phe Gin Gly Asp Ala Ala Leu Ala He Phe Gly Ala Pro Leu Pro Leu 
355 360 365 

Ser Asp Ala Thr Gly His Ala Leu Ala Ala Ala Arg Glu Leu Arg Ala 
370 375 380 

Glu Leu Lys Asp Leu Gin Leu Lys Ala Gly He Gly Val Ala Ala Gly 
385 390 395 400 

His Val Val Ala Gly His He Gly Gly His Ala Arg Phe Glu Tyr Thr 
405 410 415 

Val He Gly Asp Ala Val Asn Gin Ala Ala Arg Leu Thr Glu He Ala 
420 425 430 
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Lys Thr Thr Pro Gly 
435 

Ala Asn Glu Ala Glu 
450 

Leu Arg Gly Arg Ser 

465 

Thr Leu Ala Asp Arg 
485 



Arg Thr Val Thr Asn Ala 
440 

Gin Ala Arg Trp Thr Leu 
455 

Gin Met Thr Gin He Ala 
470 475 

Ser 



Ser Thr Leu Arg Glu 
445 

Met Lys Ser Val Glu 
460 

Arg Pro He Arg Pro 
480 



<210> 433 

<211> 1008 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101) . . (985) 

<223> RXS01425 

<400> 433 

agtccctatt aatcccaagg agtttcgact cacagtgctc aatttcattt attggccaat 60 

ttcggccatt ctgtggttct ggcataaagc gttcagcttt gtg ctg age cca gat 115 

Val Leu Ser Pro Asp 
1 5 

tec gga att acc tgg gec ttg teg ate atg ttc ttg ace ttc ace gtg 163 
Ser Gly He Thr Trp Ala Leu Ser He Met Phe Leu Thr Phe Thr Val 
10 15 20 

cgt atg gtt ctg gtc aag ccg atg gtc aac acc atg cgt tea cag cgc 211 
Arg Met Val Leu Val Lys Pro Met Val Asn Thr Met Arg Ser Gin Arg 
25 30 35 

aag atg caa gac atg get cca aag atg cag gec ate cgc gag aag tac 259 
Lys Met Gin Asp Met Ala Pro Lys Met Gin Ala He Arg Glu Lys Tyr 
40 45 50 

aaa aat gac cag cag aag atg atg gag gag acc cgc aaa ctt caa aaa 307 
Lys Asn Asp Gin Gin Lys Met Met Glu Glu Thr Arg Lys Leu Gin Lys 
55 60 65 

gaa gtg ggc gtt aac ccc ate gca ggc tgt ttg cca atg ttg gtg cag 355 
Glu Val Gly Val Asn Pro He Ala Gly Cys Leu Pro Met Leu Val Gin 
70 75 80 85 

ate cca gtg ttc ctg ggt ctg ttc cac gtg ctg cgc tec ttc aac cgc 403 
He Pro Val Phe Leu Gly Leu Phe His Val Leu Arg Ser Phe Asn Arg 
90 95 100 

acc ggt tct ggc gtt ggc cag ctg gaa atg acc gtt gag caa aac gcg 451 
Thr Gly Ser Gly Val Gly Gin Leu Glu Met Thr Val Glu Gin Asn Ala 
105 110 115 



aac acc ccg aac tac ate ttc ggt gtc gac gag gtt cag tec ttc ctg 499 
Asn Thr Pro Asn Tyr He Phe Gly Val Asp Glu Val Gin Ser Phe Leu 
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120 125 130 

cgt gca gac ctg ttc ggt gcg cca ctg teg tec tac ate ace atg cct 547 

Arg Ala Asp Leu Phe Gly Ala Pro Leu Ser Ser Tyr lie Thr Met Pro 

135 140 145 

get gac gcg ttc gac gcg ttc ctt ggc ctg gat gtc tec cgc etc aac 595 

Ala Asp Ala Phe Asp Ala Phe Leu Gly Leu Asp Val Ser Arg Leu Asn 

150 155 160 165 

ate gcg ctg gtt gca get cea atg att ttg ate att gtc gtg gea act 643 

lie Ala Leu Val Ala Ala Pro Met He Leu He He Val Val Ala Thr 
170 175 180 

cac atg aac gcg cgt ctg tec gtc aac cgc cag gaa get cgc aag gca 691 

His Met Asn Ala Arg Leu Ser Val Asn Arg Gin Glu Ala Arg Lys Ala 
185 190 195 

gee ggc aag cag cag gee get tec age gat cag atg gec atg cag atg 739 

Ala Gly Lys Gin Gin Ala Ala Ser Ser Asp Gin Met Ala Met Gin Met 

200 205 210 

caa atg atg aac aag atg atg etc tgg ttc atg cca gee ace att ttg 787 

Gin Met Met Asn Lys Met Met Leu Trp Phe Met Pro Ala Thr He Leu 

215 220 225 

ttc acc ggc ttc ate tgg acc ate ggt ctt ctt gtc tac atg atg tec 835 

Phe Thr Gly Phe He Trp Thr He Gly Leu Leu Val Tyr Met Met Ser 

230 235 240 245 

aac aac gtg tgg acc ttc ttc cag cag cgc tac ate ttc gee aag atg 883 

Asn Asn Val Trp Thr Phe Phe Gin Gin Arg Tyr He Phe Ala Lys Met 
250 255 260 

gac get gag gaa gca get gag gag gag gaa aag cgc gca gca aag cgc 931 

Asp Ala Glu Glu Ala Ala Glu Glu Glu Glu Lys Arg Ala Ala Lys Arg 
265 270 275 

act acc get cca aag cct ggc gtg aag cca gaa aac ccc aag aag cgt 97 9 

Thr Thr Ala Pro Lys Pro Gly Val Lys Pro Glu Asn Pro Lys Lys Arg 

280 285 290 

aag aag taaaacttca ctaaaaaccg cca 1008 
Lys Lys 
295 



<210> 434 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Val Leu Ser Pro Asp Ser Gly He Thr Trp Ala Leu Ser He Met Phe 
15 10 15 

Leu Thr Phe Thr Val Arg Met Val Leu Val Lys Pro Met Val Asn Thr 
20 25 30 



Met Arg Ser Gin Arg Lys Met Gin Asp Met Ala Pro Lys Met Gin Ala 
35 40 45 
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Ile Arg Glu Lys Tyr Lys Asn Asp Gin Gin Lys Met Met Glu Glu Thr 
50 55 60 

Arg Lys Leu Gin Lys Glu Val Gly Val Asn Pro lie Ala Gly Cys Leu 
65 70 75 80 

Pro Met Leu Val Gin lie Pro Val Phe Leu Gly Leu Phe His Val Leu 
85 90 95 

Arg Ser Phe Asn Arg Thr Gly Ser Gly Val Gly Gin Leu Glu Met Thr 
100 105 110 

Val Glu Gin Asn Ala Asn Thr Pro Asn Tyr lie Phe Gly Val Asp Glu 
115 120 125 

Val Gin Ser Phe Leu Arg Ala Asp Leu Phe Gly Ala Pro Leu Ser Ser 
130 135 140 

Tyr lie Thr Met Pro Ala Asp Ala Phe Asp Ala Phe Leu Gly Leu Asp 
145 150 155 160 

Val Ser Arg Leu Asn He Ala Leu Val Ala Ala Pro Met He Leu He 
165 170 175 

He Val Val Ala Thr His Met Asn Ala Arg Leu Ser Val Asn Arg Gin 
180 185 190 

Glu Ala Arg Lys Ala Ala Gly Lys Gin Gin Ala Ala Ser Ser Asp Gin 
195 200 205 

Met Ala Met Gin Met Gin Met Met Asn Lys Met Met Leu Trp Phe Met 
210 215 220 

Pro Ala Thr He Leu Phe Thr Gly Phe He Trp Thr He Gly Leu Leu 
225 230 235 240 

Val Tyr Met Met Ser Asn Asn Val Trp Thr Phe Phe Gin Gin Arg Tyr 
245 250 255 

He Phe Ala Lys Met Asp Ala Glu Glu Ala Ala Glu Glu Glu Glu Lys 
260 265 270 

Arg Ala Ala Lys Arg Thr Thr Ala Pro Lys Pro Gly Val Lys Pro Glu 
275 280 285 

Asn Pro Lys Lys Arg Lys Lys 
290 295 



<210> 435 
<211> 1856 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1833) 

<223> RXS01658 

<400> 435 
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gat cca cag ate ctg tea cca acc ttc acc cag caa cag cag ctg cga 48 

Asp Pro Gin lie Leu Ser Pro Thr Phe Thr Gin Gin Gin Gin Leu Arg 
15 10 15 

aac ttc tac ggt ttc cca gac cag ctg gcg atg gac cgc ttt gaa gta 96 

Asn Phe Tyr Gly Phe Pro Asp Gin Leu Ala Met Asp Arg Phe Glu Val 
20 25 30 

gat ggc aaa etc cgc gac ttt gtt gtg gca gca cgt gag etc gat cca 14 4 

Asp Gly Lys Leu Arg Asp Phe Val Val Ala Ala Arg Glu Leu Asp Pro 

35 40 45 

aac gec ctg cag caa aac cag cag gac tgg att aac cgt cac act gtt 192 

Asn Ala Leu Gin Gin Asn Gin Gin Asp Trp lie Asn Arg His Thr Val 

50 55 60 

tat acc cac ggc aac ggc ttc att gca get caa gca aac cag gtg gat 240 

Tyr Thr His Gly Asn Gly Phe lie Ala Ala Gin Ala Asn Gin Val Asp 

65 70 75 80 

gag gtc gec cgc gac gtc gga tec act cgt ggt ggt tac cct gtc tac 288 

Glu Val Ala Arg Asp Val Gly Ser Thr Arg Gly Gly Tyr Pro Val Tyr 
85 90 95 

acc gtc tct gat ttg cag teg aat get cgt get gca gaa age gaa gat 336 

Thr Val Ser Asp Leu Gin Ser Asn Ala Arg Ala Ala Glu Ser Glu Asp 

100 105 110 

get gag gag ctt ggc ate aag gtt gat gag cct cgt gtg tac tac gga 384 

Ala Glu Glu Leu Gly lie Lys Val Asp Glu Pro Arg Val Tyr Tyr Gly 

115 120 125 

cca ctg att get tct gcg act gat ggt get gac tac gca att gtc ggt 432 

Pro Leu lie Ala Ser Ala Thr Asp Gly Ala Asp Tyr Ala lie Val Gly 

130 135 140 

gac acc ggc gat ggc cca gtc gag tac gac act gac acc tec age tac 480 

Asp Thr Gly Asp Gly Pro Val Glu Tyr Asp Thr Asp Thr Ser Ser Tyr 

145 150 155 160 

acc tac gaa ggt get ggc ggc gtg gac att gga aac atg gtc aac cgt 528 

Thr Tyr Glu Gly Ala Gly Gly Val Asp lie Gly Asn Met Val Asn Arg 
165 170 175 

gcg atg ttt gca ttg cgc tac cag gaa atg aac atg etc ctg tct gat 576 

Ala Met Phe Ala Leu Arg Tyr Gin Glu Met Asn Met Leu Leu Ser Asp 

180 185 190 

cgt gtt ggt tec gaa tec aag ate eta ttt gag cgc gat cct cgt tec 624 

Arg Val Gly Ser Glu Ser Lys lie Leu Phe Glu Arg Asp Pro Arg Ser 

195 200 205 

cgt gtg gaa aag gtt gca cct tgg ttg acc act gac tec aag acc tac 672 

Arg Val Glu Lys Val Ala Pro Trp Leu Thr Thr Asp Ser Lys Thr Tyr 

210 215 220 

cca act gtg att gat ggt cgc ate aag tgg ate gtc gat ggc tac acc 720 

Pro Thr Val lie Asp Gly Arg lie Lys Trp lie Val Asp Gly Tyr Thr 

225 230 235 240 



acc ttg gat agt ctt ccg tac tec acg cgc acc tea ctg acg gaa gcg 



768 
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Thr Leu Asp Ser Leu Pro Tyr Ser Thr Arg Thr Ser Leu Thr Glu Ala 
245 250 255 

act cag gat get gtc atg cct gac ggc acc cca cag cca ctg ate aca 816 
Thr Gin Asp Ala Val Met Pro Asp Gly Thr Pro Gin Pro Leu lie Thr 
260 265 270 

gat agg gtc ggt tac ate cgc aac tec gtg aag get gtt gtt gat gcg 864 
Asp Arg Val Gly Tyr lie Arg Asn Ser Val Lys Ala Val Val Asp Ala 
275 280 285 

tac gac gga act gtt gaa etc tac gaa ttc gac acc gaa gat cct gtt 912 
Tyr Asp Gly Thr Val Glu Leu Tyr Glu Phe Asp Thr Glu Asp Pro Val 
290 295 300 

ctg aag gca tgg cgt ggc gtg ttc cca gac acc gtg aag gac ggg teg 960 
Leu Lys Ala Trp Arg Gly Val Phe Pro Asp Thr Val Lys Asp Gly Ser 
305 310 315 320 

gag att tec gat gag ctt cgc gca cac ctg cgt tac cca gaa gat ttg 1008 
Glu lie Ser Asp Glu Leu Arg Ala His Leu Arg Tyr Pro Glu Asp Leu 
325 330 335 

ttc aag gtc cag cgt gac atg ctg gee aag tac aac gtt gat gat tct 1056 
Phe Lys Val Gin Arg Asp Met Leu Ala Lys Tyr Asn Val Asp Asp Ser 
340 345 350 

gga aca ttc ttc acc aac gat gcg ttc tgg tct gtc cca ggt gac cca 1104 
Gly Thr Phe Phe Thr Asn Asp Ala Phe Trp Ser Val Pro Gly Asp Pro 
355 360 365 

act gca gcg gag ggc cgc cag gaa ctt aag cag cct cct tac tac gtg 1152 
Thr Ala Ala Glu Gly Arg Gin Glu Leu Lys Gin Pro Pro Tyr Tyr Val 
370 375 380 

gtg gca gca gac cca gag acc ggt gag tec age ttc cag ctg ate acc 1200 
Val Ala Ala Asp Pro Glu Thr Gly Glu Ser Ser Phe Gin Leu lie Thr 
385 390 395 400 

ccg ttc cgt gga ctt cag cgc gag tac etc tct gca cac atg tct gcg 1248 
Pro Phe Arg Gly Leu Gin Arg Glu Tyr Leu Ser Ala His Met Ser Ala 
405 410 415 

teg tct gat cca gtt acc tac ggt gaa ate act gtt cgt gtg ctg cct 1296 
Ser Ser Asp Pro Val Thr Tyr Gly Glu lie Thr Val Arg Val Leu Pro 
420 425 430 



acc gat tct gtg acc cag ggt cca aag cag gee cag gat gcg atg atg 
Thr Asp Ser Val Thr Gin Gly Pro Lys Gin Ala Gin Asp Ala Met Met 
435 440 445 



1344 



tea tct gac cag gtt get cag gac caa aca ctg tgg cgt gga teg aac 1392 

Ser Ser Asp Gin Val Ala Gin Asp Gin Thr Leu Trp Arg Gly Ser Asn 

450 455 460 

gat ctg cac aac gga aac ctg ttg acc ttg cca gtt ggt ggc gga gag 1440 

Asp Leu His Asn Gly Asn Leu Leu Thr Leu Pro Val Gly Gly Gly Glu 

465 470 475 480 

ate etc tac gtt gag ccg att tac teg cag cgc aag gat cag gca teg 1488 

lie Leu Tyr Val Glu Pro lie Tyr Ser Gin Arg Lys Asp Gin Ala Ser 
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485 490 495 

gcc ttc ccg aag ctt ctg cgc gtg ctg gtc ttc tac aag ggt cag gtt 1536 
Ala Phe Pro Lys Leu Leu Arg Val Leu Val Phe Tyr Lys Gly Gin Val 
500 505 510 

ggt tac gca cca acg ate get gaa gcc eta teg cag gtc ggc att gat 1584 
Gly Tyr Ala Pro Thr lie Ala Glu Ala Leu Ser Gin Val Gly lie Asp 
515 520 525 

ccg aag gaa gcg cag gac ate gaa gag gta gat ggc acc get acg acg 1632 
Pro Lys Glu Ala Gin Asp lie Glu Glu Val Asp Gly Thr Ala Thr Thr 
530 535 540 

cca teg act gat gag act gac act gac act gat cag cct gca acc gaa 1680 
Pro Ser Thr Asp Glu Thr Asp Thr Asp Thr Asp Gin Pro Ala Thr Glu 
545 550 555 560 

acc cca act gca cca gtg agt gag gcg gaa gga ate gcg gcc ate aac 1728 
Thr Pro Thr Ala Pro Val Ser Glu Ala Glu Gly He Ala Ala He Asn 
565 570 575 

gat gcg ttg age aac ctt gaa get get cgc gat age tct ttc gaa gag 1776 
Asp Ala Leu Ser Asn Leu Glu Ala Ala Arg Asp Ser Ser Phe Glu Glu 
580 585 590 

tat ggt cgt gca etc gat gcg ctt gat cgt gcc gtc gat age tac cag 1824 
Tyr Gly Arg Ala Leu Asp Ala Leu Asp Arg Ala Val Asp Ser Tyr Gin 
595 600 605 

tec gca cag tagcgtttga gtaaacagee cga 1856 
Ser Ala Gin 
610 



<210> 436 
<211> 611 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Asp Pro Gin He Leu Ser Pro Thr Phe Thr Gin Gin Gin Gin Leu Arg 
15 10 15 

Asn Phe Tyr Gly Phe Pro Asp Gin Leu Ala Met Asp Arg Phe Glu Val 
20 25 30 

Asp Gly Lys Leu Arg Asp Phe Val Val Ala Ala Arg Glu Leu Asp Pro 
35 40 45 

Asn Ala Leu Gin Gin Asn Gin Gin Asp Trp He Asn Arg His Thr Val 
50 55 60 

Tyr Thr His Gly Asn Gly Phe He Ala Ala Gin Ala Asn Gin Val Asp 
65 70 75 80 

Glu Val Ala Arg Asp Val Gly Ser Thr Arg Gly Gly Tyr Pro Val Tyr 
85 90 95 



Thr Val Ser Asp Leu Gin Ser Asn Ala Arg Ala Ala Glu Ser Glu Asp 
100 105 110 
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Ala Glu Glu Leu 
115 

Pro Leu lie Ala 
130 

Asp Thr Gly Asp 
145 

Thr Tyr Glu Gly 



Ala Met Phe Ala 
180 

Arg Val Gly Ser 
195 

Arg Val Glu Lys 
210 

Pro Thr Val lie 
225 

Thr Leu Asp Ser 



Thr Gin Asp Ala 
260 

Asp Arg Val Gly 
275 

Tyr Asp Gly Thr 
290 

Leu Lys Ala Trp 
305 

Glu lie Ser Asp 



Phe Lys Val Gin 
340 

Gly Thr Phe Phe 
355 

Thr Ala Ala Glu 
370 

Val Ala Ala Asp 
385 

Pro Phe Arg Gly 



Ser Ser Asp Pro 
420 



Gly lie Lys Val 
120 

Ser Ala Thr Asp 
135 

Gly Pro Val Glu 
150 

Ala Gly Gly Val 
165 

Leu Arg Tyr Gin 



Glu Ser Lys lie 
200 

Val Ala Pro Trp 
215 

Asp Gly Arg lie 
230 

Leu Pro Tyr Ser 
245 

Val Met Pro Asp 



Tyr lie Arg Asn 
280 

Val Glu Leu Tyr 

295 

Arg Gly Val Phe 
310 

Glu Leu Arg Ala 
325 

Arg Asp Met Leu 



Thr Asn Asp Ala 
360 

Gly Arg Gin Glu 
375 

Pro Glu Thr Gly 
390 

Leu Gin Arg Glu 
405 

Val Thr Tyr Gly 



Asp Glu Pro Arg 



Gly Ala Asp Tyr 
140 

Tyr Asp Thr Asp 
155 

Asp lie Gly Asn 
170 

Glu Met Asn Met 
185 

Leu Phe Glu Arg 



Leu Thr Thr Asp 
220 

Lys Trp lie Val 

235 

Thr Arg Thr Ser 
250 

Gly Thr Pro Gin 
265 

Ser Val Lys Ala 



Glu Phe Asp Thr 
300 

Pro Asp Thr Val 
315 

His Leu Arg Tyr 
330 

Ala Lys Tyr Asn 
345 

Phe Trp Ser Val 



Leu Lys Gin Pro 

380 

Glu Ser Ser Phe 
395 

Tyr Leu Ser Ala 
410 

Glu lie Thr Val 
425 



Val Tyr Tyr Gly 
125 

Ala lie Val Gly 



Thr Ser Ser Tyr 
160 

Met Val Asn Arg 
175 

Leu Leu Ser Asp 
190 

Asp Pro Arg Ser 
205 

Ser Lys Thr Tyr 



Asp Gly Tyr Thr 
240 

Leu Thr Glu Ala 
255 

Pro Leu lie Thr 
270 

Val Val Asp Ala 

285 

Glu Asp Pro Val 



Lys Asp Gly Ser 
320 

Pro Glu Asp Leu 
335 

Val Asp Asp Ser 
350 

Pro Gly Asp Pro 
365 

Pro Tyr Tyr Val 



Gin Leu lie Thr 
400 

His Met Ser Ala 
415 

Arg Val Leu Pro 
430 
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Thr Asp Ser Val Thr Gin Gly Pro Lys 
435 440 



Gin Ala Gin Asp Ala Met Met 
445 



Ser Ser Asp Gin Val Ala Gin Asp Gin 
450 455 



Thr Leu Trp Arg Gly Ser Asn 
460 



Asp Leu His Asn Gly Asn Leu Leu Thr 
465 470 



Leu Pro Val Gly Gly Gly Glu 
475 480 



lie Leu Tyr Val Glu Pro lie Tyr Ser 
485 



Gin Arg Lys Asp Gin Ala Ser 
490 495 



Ala Phe Pro Lys Leu Leu Arg Val Leu 
500 505 



Val Phe Tyr Lys Gly Gin Val 
510 



Gly Tyr Ala Pro Thr lie Ala Glu Ala 
515 520 



Leu Ser Gin Val Gly lie Asp 
525 



Pro Lys Glu Ala Gin Asp He Glu Glu 
530 535 



Val Asp Gly Thr Ala Thr Thr 
540 



Pro Ser Thr Asp Glu Thr Asp Thr Asp 
545 550 



Thr Asp Gin Pro Ala Thr Glu 
555 560 



Thr Pro Thr Ala Pro Val 
565 



Ser Glu Ala Glu Gly He Ala Ala He Asn 
570 575 



Asp Ala Leu Ser Asn Leu Glu Ala Ala 

580 585 



Arg Asp Ser Ser Phe Glu Glu 
590 



Tyr Gly Arg Ala Leu Asp Ala Leu Asp 
595 600 



Arg Ala Val Asp Ser Tyr Gin 
605 



Ser Ala Gin 
610 



<210> 437 
<211> 867 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (844 ) 

<223> RXS01677 

<400> 437 

gtcgccatag ttgagtttta ttcatggctt ttagctaggc gactttagtt gagggctttt 60 

agttgagggc ttcccagcag ggatggttaa ggagaattca gtg aac caa cag agt 115 

Val Asn Gin Gin Ser 
1 5 

aaa aag tgg etc gta ccg aca ctg gtc gtc ate att gca gtg etc etc 163 
Lys Lys Trp Leu Val Pro Thr Leu Val Val He He Ala Val Leu Leu 
10 15 20 



ate gca gtt gtt ctg ttg atg tac cga gga aat gcg agt gat acg gec 211 
He Ala Val Val Leu Leu Met Tyr Arg Gly Asn Ala Ser Asp Thr Ala 
25 30 35 
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gag ggc gtt tea gec get gcg act teg gac teg get get get teg act 259 
Glu Gly Val Ser Ala Ala Ala Thr Ser Asp Ser Ala Ala Ala Ser Thr 
40 45 50 

get get teg ggt tec get tct ggt get gcg gac tec gat ctg ace age 307 
Ala Ala Ser Gly Ser Ala Ser Gly Ala Ala Asp Ser Asp Leu Thr Ser 
55 60 65 

gtg gaa gca cgc gac cct tec gac cct gtt gcg gtg gga gac gtt gat 355 
Val Glu Ala Arg Asp Pro Ser Asp Pro Val Ala Val Gly Asp Val Asp 
70 75 80 85 

gca cct gtt ggg tta gtg gtg ttt tec gac tac caa tgc ccg ttc tgt 403 
Ala Pro Val Gly Leu Val Val Phe Ser Asp Tyr Gin Cys Pro Phe Cys 
90 95 100 

gca aag tgg age gat gaa acc ctg cca cag atg atg aag cat gtg gaa 451 
Ala Lys Trp Ser Asp Glu Thr Leu Pro Gin Met Met Lys His Val Glu 
105 110 115 

gat gga aac etc cgc att gaa tgg cgt gaa gtg aac ate ttt gga gaa 4 99 
Asp Gly Asn Leu Arg lie Glu Trp Arg Glu Val Asn He Phe Gly Glu 
120 125 130 

cca tct gag cgt gga get cgc gcg gca tac get gcg ggt ttg cag gac 547 
Pro Ser Glu Arg Gly Ala Arg Ala Ala Tyr Ala Ala Gly Leu Gin Asp 
135 140 145 

gca tac ttg gaa tac cac aac gca etc ttt gee aac ggt gaa aaa ccc 595 
Ala Tyr Leu Glu Tyr His Asn Ala Leu Phe Ala Asn Gly Glu Lys Pro 
150 155 160 165 

age gaa gac ctg etc age gaa gag gga ctt att aag ctt get ggt gac 643 
Ser Glu Asp Leu Leu Ser Glu Glu Gly Leu He Lys Leu Ala Gly Asp 
170 175 180 

ctt gga eta gac gaa teg aaa ttc act gec gat ttc caa tec cct gaa 691 
Leu Gly Leu Asp Glu Ser Lys Phe Thr Ala Asp Phe Gin Ser Pro Glu 
185 190 195 

act gca gtc gca att gcg caa cat caa cag ctg gga ate gat ctt ggc 739 
Thr Ala Val Ala He Ala Gin His Gin Gin Leu Gly He Asp Leu Gly 
200 205 210 

gec tac tec acc cca get ttc etc eta ggt ggc cag cca ate atg ggc 787 
Ala Tyr Ser Thr Pro Ala Phe Leu Leu Gly Gly Gin Pro He Met Gly 
215 220 225 

get cag cct get tct gta ttt gaa gee gee ttc gag caa gca ctg gca 835 
Ala Gin Pro Ala Ser Val Phe Glu Ala Ala Phe Glu Gin Ala Leu Ala 
230 235 240 245 

gcg aaa gaa taaaccgtgg atgtcggcct agt 8 67 

Ala Lys Glu 



<210> 438 
<211> 248 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 438 

Val Asn Gin Gin Ser Lys Lys Trp Leu Val Pro Thr Leu Val Val lie 
15 10 15 

lie Ala Val Leu Leu lie Ala Val Val Leu Leu Met Tyr Arg Gly Asn 
20 25 30 

Ala Ser Asp Thr Ala Glu Gly Val Ser Ala Ala Ala Thr Ser Asp Ser 
35 40 45 

Ala Ala Ala Ser Thr Ala Ala Ser Gly Ser Ala Ser Gly Ala Ala Asp 
50 55 60 

Ser Asp Leu Thr Ser Val Glu Ala Arg Asp Pro Ser Asp Pro Val Ala 
65 70 75 80 

Val Gly Asp Val Asp Ala Pro Val Gly Leu Val Val Phe Ser Asp Tyr 
85 90 95 

Gin Cys Pro Phe Cys Ala Lys Trp Ser Asp Glu Thr Leu Pro Gin Met 
100 105 110 

Met Lys His Val Glu Asp Gly Asn Leu Arg lie Glu Trp Arg Glu Val 
115 120 125 

Asn lie Phe Gly Glu Pro Ser Glu Arg Gly Ala Arg Ala Ala Tyr Ala 
130 135 140 

Ala Gly Leu Gin Asp Ala Tyr Leu Glu Tyr His Asn Ala Leu Phe Ala 
145 150 155 160 

Asn Gly Glu Lys Pro Ser Glu Asp Leu Leu Ser Glu Glu Gly Leu lie 
165 170 175 

Lys Leu Ala Gly Asp Leu Gly Leu Asp Glu Ser Lys Phe Thr Ala Asp 
180 185 190 

Phe Gin Ser Pro Glu Thr Ala Val Ala lie Ala Gin His Gin Gin Leu 
195 200 205 

Gly lie Asp Leu Gly Ala Tyr Ser Thr Pro Ala Phe Leu Leu Gly Gly 
210 215 220 

Gin Pro He Met Gly Ala Gin Pro Ala Ser Val Phe Glu Ala Ala Phe 
225 230 235 240 

Glu Gin Ala Leu Ala Ala Lys Glu 
245 



<210> 439 
<211> 1095 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1072) 
<223> RXS02932 
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<400> 439 

cactactgcg ttaaggtatg aaagttcgca caccagcgat ttaattctgt gcccaccact 60 

agcacgacca tttcagtttt aactttcttg gagttttcta gtg tec aaa aca gaa 115 

Val Ser Lys Thr Glu 
1 5 

gaa ggc cgt tea gcg gec ata att att tac gcg ttt cca act ttc att 163 
Glu Gly Arg Ser Ala Ala lie lie lie Tyr Ala Phe Pro Thr Phe lie 
10 15 20 

ctg ctg ggc gcg ate att gcg ttt ate ttc ccg gaa cca ttc att ccg 211 
Leu Leu Gly Ala lie lie Ala Phe lie Phe Pro Glu Pro Phe lie Pro 
25 30 35 

ctg aca aac tac att aat ate ttc etc acg ate ate atg ttc acc atg 259 
Leu Thr Asn Tyr lie Asn lie Phe Leu Thr lie lie Met Phe Thr Met 
40 45 50 

ggt ttg acc ttg acg gtg ccc gat ttt cag atg gtg ctt aaa cgt cca 307 
Gly Leu Thr Leu Thr Val Pro Asp Phe Gin Met Val Leu Lys Arg Pro 
55 60 65 

ctg cct ate ttg ate ggt gta gta gcg cag ttt gtc ate atg cca ttc 355 
Leu Pro lie Leu lie Gly Val Val Ala Gin Phe Val lie Met Pro Phe 
70 75 80 85 

ctg gcg ate gtg gtt gcg aaa atg ttc aac etc aac cca gca etc gec 403 
Leu Ala lie Val Val Ala Lys Met Phe Asn Leu Asn Pro Ala Leu Ala 
90 95 100 

gtt ggc ctt etc atg ctg gga tec gtt ccg ggt ggc acc tec tec aat 451 
Val Gly Leu Leu Met Leu Gly Ser Val Pro Gly Gly Thr Ser Ser Asn 
105 110 115 

gtg att gcg ttt etc gec cga gga gat gtc gcg eta teg gtc acc atg 499 
Val lie Ala Phe Leu Ala Arg Gly Asp Val Ala Leu Ser Val Thr Met 
120 125 130 

acc tct gtg tec acc att gtt tec cca ate atg acg cct ttc etc atg 547 
Thr Ser Val Ser Thr lie Val Ser Pro lie Met Thr Pro Phe Leu Met 
135 140 145 

etc atg ctg gca ggt act gaa acc gec gtc gat ggt gga ggc atg gcg 595 
Leu Met Leu Ala Gly Thr Glu Thr Ala Val Asp Gly Gly Gly Met Ala 
150 155 160 165 

tgg act ttg gta caa aca gtg ctg ctg cct gtg ate ate ggc eta gtt 643 
Trp Thr Leu Val Gin Thr Val Leu Leu Pro Val lie lie Gly Leu Val 
170 175 180 

ctg cgt gtc ttc ttg aac aag tgg ate gac aag att ttg ccg ate ctt 691 
Leu Arg Val Phe Leu Asn Lys Trp lie Asp Lys lie Leu Pro lie Leu 
185 190 195 

cct tat etc tec ate etc ggt ate ggt ggc gtg gtg ttc ggc gca gtc 739 
Pro Tyr Leu Ser lie Leu Gly lie Gly Gly Val Val Phe Gly Ala Val 
200 205 210 



gca gec aac gcg gaa cga etc gtg tct gtc gga etc ate gtg ttc gtt 



787 
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Ala Ala Asn Ala Glu Arg Leu Val Ser Val Gly Leu lie Val Phe Val 
215 220 225 

gca gtt ate gtg cac aac gta ctt gga tac gtt gtg gga tac etc acc 835 
Ala Val lie Val His Asn Val Leu Gly Tyr Val Val Gly Tyr Leu Thr 
230 235 240 245 

ggc cgt gta ttc aaa ttc cca gaa gca gca aac cgc acc atg gcg att 883 
Gly Arg Val Phe Lys Phe Pro Glu Ala Ala Asn Arg Thr Met Ala He 
250 255 260 

gaa ate gga acc caa tec gca ggc etc gca teg gga atg gca gga cga 931 
Glu He Gly Thr Gin Ser Ala Gly Leu Ala Ser Gly Met Ala Gly Arg 
265 270 275 

ttc ttc acc cca gaa gca gec ctt cca ggt get gtc get gec ttg gtc 979 
Phe Phe Thr Pro Glu Ala Ala Leu Pro Gly Ala Val Ala Ala Leu Val 
280 285 290 

cac aac ate acc ggc gca gtt tat gtt ggg ctg gta cga aac agg cct 1027 
His Asn He Thr Gly Ala Val Tyr Val Gly Leu Val Arg Asn Arg Pro 
295 300 305 

ttg act aag gca tea agg aag aag gaa tec gtc gcg gtt tec age 1072 

Leu Thr Lys Ala Ser Arg Lys Lys Glu Ser Val Ala Val Ser Ser 
310 315 320 

taacttattt gctgcccgtt aga 1095 



<210> 440 
<211> 324 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 440 

Val Ser Lys Thr Glu Glu Gly Arg Ser Ala Ala He He He Tyr Ala 
1 5 10 15 

Phe Pro Thr Phe He Leu Leu Gly Ala He He Ala Phe He Phe Pro 
20 25 30 

Glu Pro Phe He Pro Leu Thr Asn Tyr He Asn He Phe Leu Thr He 
35 40 45 

He Met Phe Thr Met Gly Leu Thr Leu Thr Val Pro Asp Phe Gin Met 
50 55 60 

Val Leu Lys Arg Pro Leu Pro He Leu He Gly Val Val Ala Gin Phe 
65 70 75 80 

Val He Met Pro Phe Leu Ala He Val Val Ala Lys Met Phe Asn Leu 
85 90 95 

Asn Pro Ala Leu Ala Val Gly Leu Leu Met Leu Gly Ser Val Pro Gly 
100 105 110 

Gly Thr Ser Ser Asn Val He Ala Phe Leu Ala Arg Gly Asp Val Ala 
115 120 125 

Leu Ser Val Thr Met Thr Ser Val Ser Thr He Val Ser Pro He Met 
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130 135 140 

Thr Pro Phe Leu Met Leu Met Leu Ala Gly Thr Glu Thr Ala Val Asp 
145 150 155 160 

Gly Gly Gly Met Ala Trp Thr Leu Val Gin Thr Val Leu Leu Pro Val 
165 170 175 

lie lie Gly Leu Val Leu Arg Val Phe Leu Asn Lys Trp lie Asp Lys 
180 185 190 

lie Leu Pro lie Leu Pro Tyr Leu Ser lie Leu Gly lie Gly Gly Val 
195 200 205 

Val Phe Gly Ala Val Ala Ala Asn Ala Glu Arg Leu Val Ser Val Gly 
210 215 220 

Leu He Val Phe Val Ala Val He Val His Asn Val Leu Gly Tyr Val 
225 230 235 240 

Val Gly Tyr Leu Thr Gly Arg Val Phe Lys Phe Pro Glu Ala Ala Asn 
245 250 255 

Arg Thr Met Ala He Glu He Gly Thr Gin Ser Ala Gly Leu Ala Ser 
260 265 270 

Gly Met Ala Gly Arg Phe Phe Thr Pro Glu Ala Ala Leu Pro Gly Ala 
275 280 285 

Val Ala Ala Leu Val His Asn He Thr Gly Ala Val Tyr Val Gly Leu 
290 295 300 

Val Arg Asn Arg Pro Leu Thr Lys Ala Ser Arg Lys Lys Glu Ser Val 
305 310 315 320 

Ala Val Ser Ser 



<210> 441 

<211> 844 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (844) 

<223> FRXA02402 

<400> 441 

cactactgcg ttaaggtatg aaagttcgca caccagcgat ttaattctgt gcccaccact 60 

agcacgacca tttcagtttt aactttcttg gagttttcta gtg tec aaa aca gaa 115 

Val Ser Lys Thr Glu 
1 5 

gaa ggc cgt tea gcg gec ata att att tac gcg ttt cca act ttc att 163 
Glu Gly Arg Ser Ala Ala He He He Tyr Ala Phe Pro Thr Phe lie 
10 15 20 



ctg ctg ggc gcg ate att gcg ttt ate ttc ccg gaa cca ttc att ccg 211 



BGI-131CP 



-597- 



Leu Leu Gly Ala lie lie Ala Phe lie Phe Pro Glu Pro Phe lie Pro 
25 30 35 

ctg aca aac tac att aat ate ttc etc acg ate ate atg ttc ace atg 259 
Leu Thr Asn Tyr lie Asn lie Phe Leu Thr lie lie Met Phe Thr Met 
40 45 50 

ggt ttg ace ttg acg gtg ccc gat ttt cag atg gtg ctt aaa cgt cca 307 
Gly Leu Thr Leu Thr Val Pro Asp Phe Gin Met Val Leu Lys Arg Pro 
55 60 65 

ctg cct ate ttg ate ggt gta gta gcg cag ttt gtc ate atg cca ttc 355 
Leu Pro lie Leu lie Gly Val Val Ala Gin Phe Val lie Met Pro Phe 
70 75 80 85 

ctg gcg ate gtg gtt gcg aaa atg ttc aac etc aac cca gca etc gee 403 
Leu Ala lie Val Val Ala Lys Met Phe Asn Leu Asn Pro Ala Leu Ala 
90 95 100 

gtt ggc ctt etc atg ctg gga tec gtt ceg ggt ggc ace tec tec aat 451 
Val Gly Leu Leu Met Leu Gly Ser Val Pro Gly Gly Thr Ser Ser Asn 
105 110 115 

gtg att gcg ttt etc gee cga gga gat gtc gcg eta teg gtc acc atg 499 
Val lie Ala Phe Leu Ala Arg Gly Asp Val Ala Leu Ser Val Thr Met 
120 125 130 

acc tct gtg tec acc att gtt tec cca ate atg acg cct ttc etc atg 547 
Thr Ser Val Ser Thr lie Val Ser Pro lie Met Thr Pro Phe Leu Met 
135 140 145 

etc atg ctg gca ggt act gaa acc gee gtc gat ggt gga ggc atg gcg 595 
Leu Met Leu Ala Gly Thr Glu Thr Ala Val Asp Gly Gly Gly Met Ala 
150 155 160 165 

tgg act ttg gta caa aca gtg ctg ctg cct gtg ate ate ggc eta gtt 643 
Trp Thr Leu Val Gin Thr Val Leu Leu Pro Val lie lie Gly Leu Val 
170 175 180 

ctg cgt gtc ttc ttg aac aag tgg ate gac aag att ttg ceg ate ctt 691 
Leu Arg Val Phe Leu Asn Lys Trp lie Asp Lys He Leu Pro He Leu 
185 190 195 

cct tat etc tec ate etc ggt ate ggt ggc gtg gtg ttc ggc gca gtc 739 
Pro Tyr Leu Ser He Leu Gly He Gly Gly Val Val Phe Gly Ala Val 
200 205 210 

gca gee aac gcg gaa cga etc gtg tct gtc gga etc ate gtg ttc gtt 787 
Ala Ala Asn Ala Glu Arg Leu Val Ser Val Gly Leu He Val Phe Val 
215 220 225 

gca gtt ate gtg cac aac gta ctt gga tac gtt gtg gga tac etc acc 835 
Ala Val He Val His Asn Val Leu Gly Tyr Val Val Gly Tyr Leu Thr 
230 235 240 245 

ggc cgt gta 84 4 

Gly Arg Val 



<210> 442 
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<211> 248 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Val Ser Lys Thr Glu Glu Gly Arg Ser Ala Ala He He He Tyr Ala 
15 10 15 

Phe Pro Thr Phe He Leu Leu Gly Ala He He Ala Phe He Phe Pro 
20 25 30 

Glu Pro Phe He Pro Leu Thr Asn Tyr He Asn He Phe Leu Thr He 
35 40 45 

He Met Phe Thr Met Gly Leu Thr Leu Thr Val Pro Asp Phe Gin Met 
50 55 60 

Val Leu Lys Arg Pro Leu Pro He Leu He Gly Val Val Ala Gin Phe 
65 70 75 80 

Val He Met Pro Phe Leu Ala He Val Val Ala Lys Met Phe Asn Leu 
85 90 95 

Asn Pro Ala Leu Ala Val Gly Leu Leu Met Leu Gly Ser Val Pro Gly 
100 105 110 

Gly Thr Ser Ser Asn Val He Ala Phe Leu Ala Arg Gly Asp Val Ala 
115 120 125 

Leu Ser Val Thr Met Thr Ser Val Ser Thr He Val Ser Pro He Met 
130 135 140 

Thr Pro Phe Leu Met Leu Met Leu Ala Gly Thr Glu Thr Ala Val Asp 
145 150 155 160 

Gly Gly Gly Met Ala Trp Thr Leu Val Gin Thr Val Leu Leu Pro Val 
165 170 175 

He lie Gly Leu Val Leu Arg Val Phe Leu Asn Lys Trp He Asp Lys 
180 185 190 

He Leu Pro He Leu Pro Tyr Leu Ser He Leu Gly He Gly Gly Val 
195 200 205 

Val Phe Gly Ala Val Ala Ala Asn Ala Glu Arg Leu Val Ser Val Gly 
210 215 220 

Leu He Val Phe Val Ala Val He Val His Asn Val Leu Gly Tyr Val 
225 230 235 240 

Val Gly Tyr Leu Thr Gly Arg Val 
245 



<210> 443 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (1366) 
<223> RXS00654 

<400> 443 

cagcaatagc gattattgct tgattgtgtg tttttagatc ttcggttctc ttcactcaac 60 

tgctgtgaag tgccacctgt ttggaaaggc gaacacgata gtg etc gat att ttg 115 

Val Leu Asp lie Leu 

1 5 

att tac ccg gtg tct gga gtg atg aag ctg tgg cac ctg ctt ctt cac 163 

lie Tyr Pro Val Ser Gly Val Met Lys Leu Trp His Leu Leu Leu His 

10 15 20 

aac gtt gcg ggt ttg gac gat tea ctg gcg tgg ttc ttt tec ctt ttc 211 

Asn Val Ala Gly Leu Asp Asp Ser Leu Ala Trp Phe Phe Ser Leu Phe 

25 30 35 

ggc ctt gtc ate acg ate cgt gca att ate gcg cct ttc ace tgg cag 259 

Gly Leu Val lie Thr lie Arg Ala lie lie Ala Pro Phe Thr Trp Gin 

40 45 50 

atg tat aag teg ggc cgc act gec gca cat att cgt cct cac cgc get 307 

Met Tyr Lys Ser Gly Arg Thr Ala Ala His lie Arg Pro His Arg Ala 

55 60 65 

gcg etc egg gaa gaa tac aag gga aag tac gat gaa gcg tec att egg 355 

Ala Leu Arg Glu Glu Tyr Lys Gly Lys Tyr Asp Glu Ala Ser lie Arg 

70 75 80 85 

gag ttg cag aag cgc cag aat gat ttg aat aag gaa tac ggc att aac 403 

Glu Leu Gin Lys Arg Gin Asn Asp Leu Asn Lys Glu Tyr Gly lie Asn 

90 95 100 

ccg ctg gca ggt tgt gtg cct ggg ctg ate cag ata ccg att gtc ctt 451 

Pro Leu Ala Gly Cys Val Pro Gly Leu lie Gin lie Pro lie Val Leu 

105 110 115 

ggt ctt tac tgg gca ctt etc cgc atg get cgc cct gaa ggt ggt ttg 4 99 

Gly Leu Tyr Trp Ala Leu Leu Arg Met Ala Arg Pro Glu Gly Gly Leu 

120 125 130 

gaa aat ccc gtc ttc cag teg ate ggc ttc eta act cct gag gaa gtg 547 

Glu Asn Pro Val Phe Gin Ser He Gly Phe Leu Thr Pro Glu Glu Val 

135 140 145 



595 



gaa tct ttc etc get ggt cgc gtg age aat gtg cct ctg ccc get tat 

Glu Ser Phe Leu Ala Gly Arg Val Ser Asn Val Pro Leu Pro Ala Tyr 

150 155 160 165 

gtt teg atg ccc act gag cag eta aaa tat ttg age acc acg cag gcg 643 

Val Ser Met Pro Thr .Glu G-ln Leu Lys Tyr Leu Ser Thr Thr Gin Ala 

170 175 180 

gaa gtt ctt agt ttc gtt ttg cca ctg ttc ate aca gee gca ate etc 691 

Glu Val Leu Ser Phe Val Leu Pro Leu Phe He Thr Ala Ala He Leu 

185 190 195 

acc gca ate aac atg gcg atg tec atg tac cgc age ttc caa acc aac 739 

Thr Ala Tie Asn Met Ala Met Ser Met Tyr Arg Ser Phe Gin Thr Asn 

200 205 210 
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gat tac gca tec gga ttc tct aac ggc atg ctg aag ttc atg ate gtg 787 
Asp Tyr Ala Ser Gly Phe Ser Asn Gly Met Leu Lys Phe Met lie Val 
215 220 225 

atg teg ate etc gcg ccg ate ttc cca ctg tec ctt ggc etc aca gga 835 
Met Ser lie Leu Ala Pro lie Phe Pro Leu Ser Leu Gly Leu Thr Gly 
230 235 240 245 

cca ttc ccc aca gca ate gca etc tat tgg gtc age aac aac ctg tgg 883 
Pro Phe Pro Thr Ala lie Ala Leu Tyr Trp Val Ser Asn Asn Leu Trp 
250 255 260 

acg etc etc caa aca ate ate atg atg gtc att ttg gaa cgc aaa tac 931 
Thr Leu Leu Gin Thr lie lie Met Met Val lie Leu Glu Arg Lys Tyr 
265 270 275 

cca ctt acc gac gat ttc aaa gtg cac cac eta gag cag cgc gac ate 979 
Pro Leu Thr Asp Asp Phe Lys Val His His Leu Glu Gin Arg Asp lie 
280 285 290 

tac cgc gca aaa caa aaa gaa aag cgc ate ttc ctg tgg aca cga cgc 1027 
Tyr Arg Ala Lys Gin Lys Glu Lys Arg lie Phe Leu Trp Thr Arg Arg 
295 300 305 

aaa aac cgc gee ctg atg att etc acc cca tgg aac gee tea acg ctt 1075 
Lys Asn Arg Ala Leu Met He Leu Thr Pro Trp Asn Ala Ser Thr Leu 
310 315 320 325 

cac gca aca aac gtg gaa etc acc aaa acc cgt act gee gaa ate aac 1123 
His Ala Thr Asn Val Glu Leu Thr Lys Thr Arg Thr Ala Glu He Asn 
330 335 340 

gaa gca aaa cag gee cgc aaa gaa ate gcg aac aag agg cgc gaa acg 1171 
Glu Ala Lys Gin Ala Arg Lys Glu lie Ala Asn Lys Arg Arg Glu Thr 
345 350 355 

caa cgt gaa atg aac cgc gee gee atg cag cgc tta aag cag cgt cgc 1219 
Gin Arg Glu Met Asn Arg Ala Ala Met Gin Arg Leu Lys Gin Arg Arg 
360 365 370 

get gag gtt aaa get aaa aag aag ggg ctt ate gac gee tec ccc aac 1267 
Ala Glu Val Lys Ala Lys Lys Lys Gly Leu He Asp Ala Ser Pro Asn 
375 380 385 

gaa gat acc cct teg gaa aat gaa gaa act aaa ttg agt agt ccg cag 1315 
Glu Asp Thr Pro Ser Glu Asn Glu Glu Thr Lys Leu Ser Ser Pro Gin 
390 395 400 405 

gtg gag ccg aca aca act gec gag cca aat cgc gag ccg tct caa gag 1363 
Val Glu Pro Thr Thr Thr Ala Glu Pro Asn Arg Glu Pro Ser Gin Glu 
410 415 420 

gac tgatgttgtg gaccaatega gat 1389 
Asp 



<210> 444 
<211> 422 
<212> PRT 
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<213> Corynebacteriura glutamicum 
<400> 444 

Val Leu Asp lie Leu lie Tyr Pro Val Ser Gly Val Met Lys Leu Trp 
15 10 15 

His Leu Leu Leu His Asn Val Ala Gly Leu Asp Asp Ser Leu Ala Trp 

20 25 30 

Phe Phe Ser Leu Phe Gly Leu Val lie Thr lie Arg Ala lie lie Ala 
35 40 45 

Pro Phe Thr Trp Gin Met Tyr Lys Ser Gly Arg Thr Ala Ala His lie 
50 55 60 

Arg Pro His Arg Ala Ala Leu Arg Glu Glu Tyr Lys Gly Lys Tyr Asp 
65 70 75 80 

Glu Ala Ser lie Arg Glu Leu Gin Lys Arg Gin Asn Asp Leu Asn Lys 
85 90 95 

Glu Tyr Gly lie Asn Pro Leu Ala Gly Cys Val Pro Gly Leu lie Gin 
100 105 110 

lie Pro lie Val Leu Gly Leu Tyr Trp Ala Leu Leu Arg Met Ala Arg 
115 120 125 

Pro Glu Gly Gly Leu Glu Asn Pro Val Phe Gin Ser lie Gly Phe Leu 
130 135 140 

Thr Pro Glu Glu Val Glu Ser Phe Leu Ala Gly Arg Val Ser Asn Val 
145 150 155 160 

Pro Leu Pro Ala Tyr Val Ser Met Pro Thr Glu Gin Leu Lys Tyr Leu 
165 170 175 

Ser Thr Thr Gin Ala Glu Val Leu Ser Phe Val Leu Pro Leu Phe lie 
180 185 190 

Thr Ala Ala lie Leu Thr Ala lie Asn Met Ala Met Ser Met Tyr Arg 
195 200 205 

Ser Phe Gin Thr Asn Asp Tyr Ala Ser Gly Phe Ser Asn Gly Met Leu 
210 215 220 

Lys Phe Met lie Val Met Ser He Leu Ala Pro He Phe Pro Leu Ser 
225 230 235 240 

Leu Gly Leu Thr Gly Pro Phe Pro Thr Ala He Ala Leu Tyr Trp Val 
245 250 255 

Ser Asn Asn Leu Trp Thr Leu Leu Gin Thr He He Met Met Val He 
260 265 270 

Leu Glu Arg Lys Tyr Pro Leu Thr Asp Asp Phe Lys Val His His Leu 

275 280 285 

Glu Gin Arg Asp He Tyr Arg Ala Lys Gin Lys Glu Lys Arg He Phe 
290 295 300 



Leu Trp Thr Arg Arg Lys Asn Arg Ala Leu Met He Leu Thr Pro Trp 
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305 

Asn Ala Ser Thr 



Thr Ala Glu lie 
340 

Lys Arg Arg Glu 
355 

Leu Lys Gin Arg 
370 

Asp Ala Ser Pro 
385 

Leu Ser Ser Pro 



310 

Leu His Ala Thr 
325 

Asn Glu Ala Lys 



Thr Gin Arg Glu 
360 

Arg Ala Glu Val 
375 

Asn Glu Asp Thr 
390 

Gin Val Glu Pro 
405 



315 

Asn Val Glu Leu 
330 

Gin Ala Arg Lys 
345 

Met Asn Arg Ala 



Lys Ala Lys Lys 
380 

Pro Ser Glu Asn 
395 

Thr Thr Thr Ala 
410 



320 

Thr Lys Thr Arg 
335 

Glu lie Ala Asn 
350 

Ala Met Gin Arg 
365 

Lys Gly Leu lie 



Glu Glu Thr Lys 
400 

Glu Pro Asn Arg 
415 



Glu Pro Ser Gin Glu Asp 
420 
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APPENDIX A: DNA SEQUENCES 



>RXA0 0001 -upstream 

TGTCATAGGCAGCACTCTAGATGGCGCACAGTGACTCACTTCACTGTTTCTCACACTACG 
GAT CG T T CG GC AC GT AC C T G CC GAT G GAG GAGAT T C T GC A 

>RXA00001 

ATGGCAACCGTAACGTTCAAAGATGCTTCCCTAAGCTACCCGGGAGCAAAGGAACCCACC 
GTCT^AGAAATTCAACCTGGAAATCGCCGATGGCGAGTTCCTCGTCCTCGTCGGCCCTTCC 
GGCTGTGGTAAATCCACCACGCTGCGCATGCTGGCCGGTTTGGAAAACGTTACTGACGGT 
GCCATTTTCATCGGAGACAAGGACGTTACCCACGTTGCACCGCGTGACCGTGACATCGCC 
ATGGTTTTCCAGAACTATGCTCTCTACCCCCACATGACCGTGGGCGAGAACATGGGCTTC 
GCACTGAAGATCGCCGGCAAGTCCCAAGACGAGATCAATAAGCGCGTCGACGAAGCCGCC 
GCCACTTTGGGCCTGACCGAATTCTTGGAGCGCAAGCCGAAGGCCCTGTCCGGTGGTCAG 
CGTCAGCGTGTGGCCATGGGCCGCGCCATTGTTCGCAACCCGCAGGTCTTTCTCATGGAT 
GAGCCGCTGTCTAACCTCGATGCCAAGCTGCGTGTTCAGACCCGTACCCAGATTGCAGCC 
CTGCAGCGCAAGCTTGGGGTTACCACCGTTTACGTCACCCACGACCAGACGGAGGCCTTG 
ACCATGGGTGACCGCATCGCGGTGCTGAAGGATGGCTACCTGCAGCAGGTTGGCGCGCCC 
CGAGAGCTTTATGACCGCCCCGCCAACGTCTTCGTCGCCGGCTTCATCGGCTCCCCAGCC 
ATGAACTTGGGCACCTTCTCGGTCAAGGATGGTGACGCTACCTCTGGTCACGCTCGCATC 
AAGCTTTCCCCGGAAACCCTCGCCGCCATGACGCCGGAGGATAATGGCCGCATCACCATT 
GGTTTCCGCCCGGAGGCACTGGAGATCATTCCGGAAGGCGAGTCCACCGATCTTTCCATC 
CCAATCAAGCTCGACTTCGTGGAGGAACTCGGTTCCGATTCCTTCCTCTACGGCAAGCTG 
GTAGGCGAGGGCGACCTTGGATCCTCCAGCGAGGATGTCCCCGAGTCCGGCCAAATCGTC 
GTCCGCGCTGCTCCGAACGCCGCGCCTGCTCCGGGCAGTGTTTTCCACGCACGCATCGTG 
GAGGGCGGCCAGCACAACTTCTCGGCGTCGACTGGCAAGCGCCTCCCT 

>RXA00001~downstream 
TAAGCCCGCGTACCGGCTACCCC 

>RXA00002-upstream 

CTGACTTCTTGGGCTTCGGTGCTGCAATATCTAGGTTCACGCCCCGGATGGCACCGGAGA 
GGCTGCAGACAAGCTCGCTGCTGAGGATTCTCACCTGCAC 

>RXA00002 

GTGCTGCACCGCGAAGGCAAGGGTGGCCTTCTTGGCGCTTATATCGCCGGCTTCGAGTGG 
GGCCTAGAGAAGGATTACCATGTTCTGTGCGAAATGGATGCCGACGGCTCCCACGCACCA 
GAACAGCTCCACCTCTTGCTTGAGGAAATTGAAAAGGGCGCAGATCTGGTCATTGGCTCC 
CGCTACGTACCGGGTGGAGAGACAGTGAACTGGCCTGCCAACCGCGAACTGCTGTCCCGC 
TTGGGCAACAAGTACATTTCTGTTGCCCTGGGTGCCGGCATCAATGACATGACTGCCGGC 
TACCGTGCTTTCCGGCGTGAGCTGCTTGAGCACCTCGACTTTGAGGAGCTTTCCAACGCC 
GGATACATCTTCCAGGTGGACGTTGCCTTCCGCGCCATCAAGGATGGCTTCGATGTCCGC 
GAGGTTCCGATCACCTTCACCGAGCGCGAGCTTGGTGAATCCAAGCTGGACGGCTCCTTT 
GTCAAGGATTCCCTGCTCGAAGTAACCAAGTGGGGAGTGGCTCACCGCTCCGAGCAGATC 
AGCGATTTCACATCGGAAGTATCCAAGATCGCCTCCCGCACGGTCAAGGACATGGAGCTT 
GGCCCTAAGGCCACCACGGCCAAGAACGCTGTACCGGACTTCGTTTCCGAAGTCTCTAAC 
CTAGCTAAAGGCACCTTCAAGAAG 

>RXA00002-downstream 
TAACTCGATGCCCGCGGCGTCTC 

>RXA0008 9-upstream 

ACCTCGTTTTGGCCGCAAGTTCTCGTTAGTTAAAAACTGTAGGAAACCAGGTTCCACACA 
TGACACACAATCGGTTTAACAGGGAAGGGGATCGGCACTG 

>RXA0008 9 

ATGGCAACACCAGCATCGGCTCCCACTTCCGAACCACGTCTCAAACGCACCAGAGCCAAG 
CTTTTTGATTGGAAGCTTCTCATCGGCATCATTTTCGTCGCCGGCCTCGTGGTGCTTTCC 
CTCCTCACCGGCCAATACGACATTTTCGGTGGCGAT GATGGCCAACTGATGTTCGAGGCA 
GTTCGCATCCCGCGTACCGTTTCCCTCATTTTGTCCGGTGCAGCAATGGCGATGTGTGGC 
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T TAG T CAT GC AG C T G T T G AC C C AAAACAAAT T C GT GGAAC C C AGC AC C ACAG G AAC AACC 
GAATGGGCAGGTCTTGGCCTCCTCTTCGTGATTTACTTCGTGCCAGCCGCGACCGTTTTG 
GATCGCATGCTCGGTGCCGTGGTGTTTTCCTTCATCGGAACCATGGTGTTCTTCCTCTTT 
CTACGCCGAGTAACACTGCGTTCCTCATTGATCGTCCCGATTATCGGCATCATGCTCGGT 
GCCGTGGTGTCATCGATCTCCAGCTTCTTCGCCTTGCAATTCGACATGCTCCAGCAATTG 
GGAACATGGTTTGCGGGTTCCTTTAATACAGTGTTCCGCGGACAGTACGAAGTGCTGTGG 
ATCGTTGTCATCGTCGTTATTGCAGTGTTCTTCTTCGCAGACCGGCTCACCGTAGCTGGC 
CTTGGCGAGGAAATCGCGACAAACGTGGGTCTCAATTACAACCGCATGGTCCTTATCGGA 
ACTGGCCTCATCGCCATCGCAACAGGTGTGGTCACCGTCGTGGTTGGTAGCCTGCCATTC 
CTCGGACTCATCGTGCCCAACGTTGTGTCCATGTTCCGTGGCGATGACCTGCGCTCGAAC 
CTGCCATGGGTATGCCTAACCGGCATCGCGATCGTAACCATTTGTGACTTGATCAGCCGA 
ACCATCATCGCGCCTTTCGAAATTCCAGTTTCAGTAATCCTGGGCATCATCGGCGCAGTG 
GTCTTCGTGATCATGATTGTGAGGCAACGTGGCCGTGGA 

>RXA00 08 9-downstream 

T AAAGAT AT T GAAAACC GCACC T 

>RXA000 90-upstream 

TTGATCAGCCGAACCATCATCGCGCCTTTCGAAATTCCAGTTTCAGTAATCCTGGGCATC 
ATCGGCGCAGTGGTCTTCGTGATCAT GATTGTGAGGCAAC 

>RXA000 90 

GTGGCCGTGGATAAAGATATTGAAAACCGCACCTCAGACCTTTCTCGATGGGAAACTATG 
GAGGAATCAGCAACGGTCGAGGGACGCACCGATGTCGAACTAGCATCAGCGCCGAGCAAA 
CGACGCACCTCAGGTGCATTCCAAACAGCGCGCGCCAAGCGCCGCTACTGGATCATCATG 
GCCGCGCTGCTGGTCACCGCGCTTGCCTTCACCTGGGGCCTCATTTGGTACAAGAACCCG 
ATGCCCGTTGGGCATCCGGCCTTCGCGCTGATTGCAGAACGACGCATGGAGTCGGTCTTT 
GTCATGCTGATTGTTGCGGTTTGCCAAGGCTTTGCGACGGTTGCGTTCCAGACCGTCACC 
AACAACCGCATTAT CACGCCGTCGATCATGGGCTTTGAATCTCTCTACACACTGATTCAT 
ACCTCCACAGTGTTCTTCTTCGGCGCAACTGCACTGCTGGCCACCAGAAATCTCGAAATG 
TTTGTCGGCCAGCTGGTGATCATGGTTCTTTTGACCTTGGTCCTCTACACCTGGCTGCTT 
TCCGGAAAACGCGGCGATATGCACGCCATGCTGCTTGTCGGCATCATCATTGGTGGCGGA 
CTCGGATCCATCTCCACCTTTATGCAGCGCATTCTGACCCCATCAGAATTCGATATTCTT 
TCCGCCCGACTTTTCGGATCAGTAAACAACGCGGAAACCGAATACTTCCCAATTGCTGTT 
CCACTAGTAGTAGTGGCGTCCGTCTTGTTGCTGCTAAGCTCTCGACGCCTCAACGTTGTA 
GGGCTTGGCAAAGATGCCGCAACCAACCTTGGAATTAATCACCGACGATCCTCCATTTAC 
ACACTGGTTCTCGTCTCTGTATTAATGGCAGTATCCACCGCACTTGTCGGACCGATGACA 
TTCCTCGGATTCTTGGTCGCGACCTTGGCATATCAATTCGCCGACACTTACGACCACCGA 
TACATCCTTCCGATGTCCGCACTCATCGGATTCGTCGTACTCAGCGGCGCTTACTTTGTC 
ATGAACCACGTGTTCCGCGCACAAGGCGTCGTGTCCATCATTATTGAGATGGTCGGCGGT 
AC CGT CT T C C T C AT CGT C AT CC T C AGAAAGGGCAGAC T G 

>RXA0 00 90-downstream 
TGATTACGTTAACTAATGTCCGC 

>RXA00 09 9-upstream 

CTCTGGTGAAGAGGATGTTGACTCGGGAGATTCTTCCACTGATTCACTGATTAAGTGGTA 
CCGCGCAAATAGGTAGTCGCTTGCTTATAGGGTCAGGGGC 

>RXA00099 

GTGAAGAATCCTCGCCTCATAGCACTGGCCGCTATCATCCTGACCTCGTTCAATCTGCGA 
ACAGCTATTACTGCTTTAGCTCCGCTGGTTTCTGAGATTCGGGATGATTTAGGGGTTAGT 
GCTTCTCTTATTGGTGTGTTGGGCATGATCCCGACTGCTATGTTCGCGGATGCTGCGTTT 
GCGCTTCCGTCGTTGAAGAGGAAGTTCACTACTTCCCAACTGTTGATGTTTGCCATGCTG 
TTGACTGCTGCCGGTCAGATTATTCGTGTCGCTGGACCTGCTTCGCTGTTGATGGTCGGT 
ACTGTGTTCGCGATGTTTGCGATCGGAGTTACCAATGTGTTGCTTCCGATTGCTGTTAGG 
GAGTATTTTCCGCGTCACGTCGGTGGAATGTCGACAACTTATCTGGTGTCGTTCCAGATT 
GTTCAGGCACTTGCTCCGACGCTTGCCGTGCCGATTTCTCAGTGGGCTACACATGTGGGG 
TTGACCGGTTGGAGGGTGTCGCTCGGTTCGTGGGCGCTGCTGGGGTTGGTTGCGGCGATT 
TCGTGGATTCCGCTGTTGAGTTTGCAGGGTGCCAGGGTTGTTGCGGCGCCGTCGAAGGTT 
TCTCTTCCTGTGTGGAAGTCTTCGGTTGGTGTGGGGCTCGGGTTGATGTTTGGGTTTACT 
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TCGTTTGCGACGTATATCCTCATGGGTTTTATGCCGCAGATGGTAGGTGATCCTCAGCTC 
GGTGCGGTGTTGTTAGGCTGGTGGTCAATTTTGGGATTGCCGCTGAACATTCTGGGACCG 
TGGTTGGTGACGCGTTTCACTAACTGCTTCCCGATGGTTGTTATCGCCAGTGTCATGTTT 
CTCATCGGTAATGGTGGGTTTTGTTTGGCTCCGGATGTTGCGCCGTGGTTGTGGGCGACG 
TTGTCTGGTCTTGGTCCCCTTGCGTTCCCGATGGCGTTGACGCTCATTAATATTCGTGCT 
GAAACTAGTGCTGGTGCTTCTGCGTTGAGTTCCTTCGGGCAGGGTTTGGGTTATACGATT 
GCGTGTTTCGGTCCCTTGTTGACTGGTTTCATTGTCGATGCAACAGGCAGCTTCCGAACA 
ATCTTTTTGCTTTTTGCGGGTGCAACACTCTTCGTTATTAGAGGCGGTTACTTTGCGACA 
AGGCAGGTTTACGTCGAAAAGCTTTTAAATCGC 

>RXA00 099-downstream 
TAG GAT GGCGCTATGCC GCAAAG 

>RXA00123-upstream 

GAAGGATCGTCAGAATAGCTCTCGAATAGGCCATTTCTTACTTCATCGGCAATACTGACT 
TAGTAGAAATTGCTGTCCAGAACTGTTGAAGGAGTTGAAA 

>RXA00123 

ATGCCAAAGAATTACGACATCAACGGGGCGATCCGCAGACGGGATATGCTCAGACGTCGG 
TACCTTCCTGATTCGGCAAATTCAACTCCTGTACCTGAAGAGGTTTCTCCGCTGACCCGC 
TATGTCACCGACGGCATCCCGAAGCGCCCACCGCTGGGTGCCACTGTTGCTGACGGTTTA 
AAATTCGCCGAAGGCGCCTCCAACCGCATGGTCATGTCGCTGTACCCTGCGCCATCCAAG 
CCCGCAATCGAGGAATTGGCAGAGGCCTGGGACCTCCACCCCACCATCGTAGAAGACTTG 
CTCCTTGGTCAGCAGCGCCCAAAACTAGACCGCTACGAAGACATCATTTTTATCGCGATC 
CGCTCCGCGCGCTACATCGACTCCCGCGAAGAGGTGGACTTCTCCGAATTCCACATCCTC 
ATGAAGCCTCAGGCCATAGCCATTTTGTGCCAGGATAACCAATGGATTGACGGCACCAGC 
GC C G C C AG C T T C AGC AAC C C C GAG GAG AT C GAT AAG C G CAT AAAAAC AT TGCTTGCCGAC 
GCCGAGTTACTCTCGTCCGGCCCCCGCGCCGCGGCCTATAGGCTTCTCGACGCCATCGTC 
GACGGCTTCTCCCCCGTTCTTAGAGGCATCGCCATCGACCAGGAACAGATTGAGCGCCAG 
GTGTTCTCCGGCGACGCCGCCGTCGCCGAACGTATTTACAACCTGTCCCAAGAAATCATC 
GACATGCAGCACACCACC AGC T CAGT T ACCGAAGT GGT GCAACGCCTCAACAAAGACT T C 
ATCCGAAGTGGCATGTCCGAAGAACTCCGCGCCTACCTCGACGACGTCGCCGACCACCTC 
ACCCGCGACAACACCCGCGTCTCCGAATACCGCGAATCCCTATCCCAAATTTTGAACGTC 
AACGCCACCCTTGTAGCCCAACGCCAAAACGAAGACATGAAGAAAATCTCCGGATGGGCC 
GCCATCATCTTCGCCCCAACCCTCGTGTCCTCCATCTACGGCATGAACTTCGACATCATG 
CCAGAACTTCACTGGGCGTTTGGCTACCCGTTGGCTCTCTTAGCAATGCTCGGATTCACC 
CTCCTTTTGTACTGGATCTTCAAACGCAGTAAGTGGATG 

>RXA00123-downstream 

T GAG AC AAAAAC C G AAAAAC C AA 

>RXA0 01 60 -upstream 

TACAGGGGTGGGGTTACCCCCTAAGGTGGTCACAACTTGATAACGGACTGGTTAATAAAT 
GGCCAATCTGACCATTTTAACCTCCATAAAAAGGATTCTC 

>RXA00160 

ATGCTAAACATCGCACGCAACCGCAACATGAAGCGTCGACTAGCAATTGCTGCTTTCGTC 
GCCACCGCAACCGCTACCGCCACCATGGCACCAGCATCCGCGCAAACCGACTACGCAGGC 
CTTTCCTCCGGCGTTGCCGACACCGTCGCAGAAGCTGCAGGAGTCGCAACCACCGCCGTC 
GCACCAGCCGCCACCGTAGCGCGCCCAGCAAACGGCACCTTCACCTCAGGATTCGGACCA 
CGTTGGGGAACCTTCCACAACGGCATCGACATCGCAAACTCAATCGGCACCCCAATCTAC 
GCCGTCATGGCCGGCACTGTCATCAGCTCTGGCCCAGCATCCGGCTATGGACAGTGGATC 
CGCATCCAGCACGACGACGGATCCATCTCCATCTACGGACACATGGAATACCTCTACGTC 
TCCGTCGGCGAACGCGTCGCAGCAGGCCAGGAAATCGCAGGAATGGGCAGCCAAGGATTC 
TCCACCGGCTCCCACCTCCACTTCGAGATCCACCCAGACGGCGTCACCCCAGTCGACCCA 
CAGGCATGGCTCGCAAACCACGGCATCTACGTT 

>RXA00160-downstream 
TAAGCGCTAGCCGTTCGTGGGAT 
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>RXA00193-upstream 

CCTCAGCCTCCTCTCCTCACCGCCTTCCCCGCTGGGAAACGTGTGGCACCACCTGAAATT 
AAGGTTTCACCACC 

>RXA00193 

ATGCAAGCAACGCTGAAGAAGTACTTCCCAGTCTTTGTCTTGCCCACCCTTCTGGCATTC 
ATGATTGCCTTCTTGGTGCCGTTCATCGTGGGTTTCTTCCTCTCCTTTACGAAGTTCACC 
AC TAT CACC AAC GC C AAGT GGG T T GGC AT AGAC AAC T ACGT C AAAGC T T T CT C CC AAC GC 
GAAGGTTTCATCTCAGCCTTCGGTTTCACCGTCCTCGTGGTCATCGTCTCCGTGATCACA 
GTCAACATCTTCGCCTTCCTCTTGGCGTGGTTGCTGACCCGCAAACTCCGCGGTACCAAC 
TTTTTCCGCACAGTCTTCTTTATGCCGAACCTTATCGGCGGCATTGTGCTGGGTTATACC 
TGGCAGACCATGATCAACGCCGTGCTTTCGCACTATGCCACGACTATTAGCGCGGACTGG 
AAATTCGGCTACGCCGGCCTCATCATGCTACTTAACTGGCAGCTCATCGGCTACATGATG 
ATCATTTACATCGCCGGCCTGCAAAACGTCCCACCAGAGCTCATTGAGGCTGCCGAACTC 
GACGGCGTCAACAAGTGGGAGATGCTGCGGCACGTCACTATTCCGATGGTCATGCCATCC 
ATCACCATCTGCCTCTTTTTGACTTTGTCGAACTCCTTTAAGCTCTTCGACCAGAACCTG 
GCGCTGACCAACGGCGCTCCTGGCGGGCAAACTGAGATGGTGGCGCTCAACATCATCAAC 
ACGCTGTTTAACCGTATGAATGTCGAGGGCGTCGGTCAGGCCAAGGCCGTTATCTTCGTC 
GTCGTTGTGGTCGTCATCGCGTACTTCCAGCTGCGCGCGACCCGCTCCAAGGAAATCGAG 
GCT 

>RXA0 0193-downstreairt 

T AAGT TAT G ACT ACC AG CAC TTC 

>RXA002 03-upstream 

AGGAAGCT GC TGCAGAAAT CGAAAAC ACAAAGGAGG ACCGT TGAGCACCGCCGTAGTT T C 
AC AGAAG AAGT C CAC AAC G G CAT C C AAAAT T GG AC AT T G G 

>RXA00203 

ATGCTCAATAACGGTGCGTTGGTGGGGCTGATTGCACTGTGTGTTGGACTTTTTATTGCA 
ACACCCCACTTTCTCACCATTCCTAACCTGATCAACATCGGTATCCAATCGGCGACGGTG 
GCGATCCTGGCGTTCGGCATGACCTTCGTCATCGTTACCGCAGGCATTGATTTGTCTGTG 
GGATCAGTGGCTGCGTTGGGTGCGATGACCTCGGCGTATTTCTTCGCGGAAGTTGGTTTG 
CCGGGCTGGATCACGCTGCTGATTGGCCTGTTCATCGGATTGTTGGCGGGTGCGATCTCT 
GGCATTTCTATTGCTTATGGCAAGTTGCCTGCGTTTATTGCCACCTTGGCCATGATGTCG 
ATCGCCAGGGGAATCACCTTGGTCATTTCCC7\AGGCTCACCAATTCCCAGTGCACCAGCT 
GTGAACGCTTTGGGGCGCACCTACTTTGGCATCCCGATGCCGATTCTGATGATGGCACTG 
GCTGGCATTGTGTGTTGGTTTATTTTGAGCCGCACCGTGCTGGGACGGTCCATGTACGCC 
ATTGGCGGAAACATGGAAGCAGCCCGACTATCTGGTCTGCCAGTGAAGAAAATCCTGGTC 
ATGGTCTATGCACTGGCTGGTGTGTATGCAGCACTTGCGGGTCTGGTCATGACGGGACGC 
TTGTCGTCCGCGCAGCCGCAGGCAGGCGTGGGATACGAACTCGATGCGATTGCCGCCGTG 
GTCATTGGTGGTGCGTCACTTGCTGGCGGAACCGGAAAAGCAACGGGCACTTTGATTGGT 
GCCATCTTGTTGGCCGTGATCCGCAATGGCTTGAACATTTTGAACGTGTCCTCGTTCTGG 
CAGCAGATTGTCATCGGTTGTGTCATCGCGCTTGCGGTGGGCTTCGATGTCATCCGAAAC 
AAAACCTCTAAG 

>RXA00 2 0 3-downstream 
TAATTCCTGAAAGGAAATTTTCA 

>RXA002 0 4 -upstream 

TCAACGGCGGTTTCCCAAAAGGCGGCCGCAAAGGCAGCAAAAGCAGCCCAAAAAGCAGCC 
GCGAAAGCCGCACAGAACACGCAACACGAGGTGAGCCTAG 

>RXA00204 

AT GG T G AAC T C T G AAC AAG C G C T T CAT C AG CAT GAT C C T G CAC C AAT C C T T C AGT T GG AT 
AAAGTCTCCAAGTCGTTTGGCCCAGTCAACGTCATTAATCAAGTGAGCATCGATGTTCGC 
CCTGGCAGGGTGCTTGCGCTGTTGGGTGAAAATGGTGCGGGTAAATCTACGCTGATCAAG 
ATGATGTCGGGTGTGTATCAGCCTGATGGCGGGCAGATTTTGGTGGATGGAAAGCCCACG 
ACTTTGCCTGATACGAAAACTGCTGAGTCTTTTGGCATCGCTACGATTCACCAGGAATTG 
AATCTGGTGCCCACGATGACGGTGGCGGAAAACGTCATGCTGGGCCGCACTCCTCGGAAG 
TGGGGTTTGGTCAATTTCAAACATTTGCGCAGGCAGGCACAGGCGGCGCTGGATCTCATC 
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GGCGTGGATGTGGATCTGAATGCTCAGGTGGGTTCTTTAGGAATCGCTAGGCAGCAGATG 
GTGGAGATCGCCAAGGCGTTGTCCATGAATGCGCGGATATTGATTTTGGATGAGCCCACT 
GCAGCGTTGACTGGTCGTGAAATTGATCAGTTATTCAAAGTGGTGGATCAGCTGAAAGAA 
AAAGGCGTGGCCATGGTGTTTATTTCGCACCACTTGGATGAGATCGCGCGCATCGGCGAT 
ACCGTCTCTGTGCTGCGTGATGGCCAGTTCATCGCGGAGCTGCCAGCGGATACTGATGAA 
GATGAGCTGGTGCGGCTGATGGTGGGTCGTAGCATTGAAAACCAGTATCCGCGTAGTGCG 
CCAGAGATCGGGCAGCCACTGTTGGAGGTGAAAAACCTCAACGCGGAGGGCCGGTTCACG 
GATATTTCCTTGACTGTTCGCGCTGGTGAAGTCGTAGGCCTTGCCGGTCTTGTGGGTGCT 
GGTCGCACGGAAGTGGTTCGCTCGATTGCTGGCGTGGACAAAGTTGATTCCGGTGAGGTG 
ATCGTTGCTGGCAAGAAATTGCGCGGCGGCGATATTTCCGAGGCTATTAAAAACGGCATC 
GGGCACATTCCGGAAGATCGAAAAGCCCAGGGCCTGGTGCTGGGGTCGTCTGTGGAGGAC 
AACCTGGGATTGGCGACTTTGGCGTCGACAGCCCGCGCAGGTTTGGTCGATCGATCAGGA 
CAGCACAAACGAGCCGCCGAGGTCGCGGAAAAACTCCGCATCCGGATGGCAAGCCTCAAA 
CAACCGATTAGCGATTTATCGGGCGGCAATCAGCAAAAGGCCGTGTTCGGCCGCTGGGTG 
CTTGCCGGGTCAAACGTGCTGCTTCTCGACGAACCGACCCGTGGCGTTGACGTCGGCGCG 
AAGGTGGAAATTTACAACATCATTAATGAGATGACGGAAAAAGGTGGCGCTGTGCTCATG 
GTGTCATCGGAGCTTCCCGAAGTCTTGGGCATGGCTGATCGCATTTTGGTCATGTCTGGT 
GGACGCATCGCAGGCGAACTGCCAGCGAAGGGAACAACCCAGGACGATGTCATGGCTCTA 
GCTGTTTCCCAGGTGGATGATTCCATCACCGAGGAAGCTGCTGCAGAAATCGAAAACACA 
AAGGAGGACCGT 

>RXA00204 -downstream 
TGAGCACCGCCGTAGTTTCACAG 

>RXA002 7 0-upstream 

TGGAGAC T GCAACT GAGT T CACCTACGT GAT CAAC GAAGATGCAGCAG AG CGCC AG GGCG 
TGGAGATCCCTCAAGAGATTTTGGATAAGGCCGAACGCGT 

>RXA002 7 0 

AT GATCGGCGCTTTTGAGTTCGGATTGTTGTACGGAGTTGTCGCATTGGGCGTCTATTTG 
ACGTTCCGTGTGCTCAACTTTCCCGACCTCACCGTTGACGGCAGCCTGACCACTGGCGCG 
GCAACAGCTGCGACAGCTCTTATGTCTGGCTGGCCTCCCCTTATGGCTACTGCCGCTGGT 
TTCGTTACTGGCTTTATCGCTGGCATGATCACCGGTTTGCTGCACACCAAGGGCAAGATC 
GATGGTTTGCTCGCAGGTATTTTGACCAT GATTGCGTTGTGGTCGGTTAACTTGCGCATC 
ATGGGTGGCGCGAACGTGCCATTGTTGCGCACCGATAACCTCTTCACCCCGCTTCGCGAC 
GCCGGCCTCCTCGGCACATGGGCAGGCCCGGCGATCCTCGCCGTTGCAGTGGGAATTTTG 
GGACTCATCGTCATCTGGTTCCTCAACACTGATATCGGACTGTCGCTGCGATCCACCGGC 
GACAACGGGCCGATGGTGCAGTCCTTTGGTGTTTCAACGGATTTCACCAAAATCCTCACC 
ATCTCCCTGTCCAATGGTTTTGTTGGTCTTGCCGGTGCACTCATCGCTCAGTACCAGGGC 
TTCGCAGATATTTCGATGGGTATTGGCCTCATCGTGATCGGTCTCGCATCGGTTATTTTG 
GGCCAGGCCATCTTCGGTCAGCGTCGCGTGTGGTTGGCTGTGTTGGCTGTCATCGTCGGT 
GCCATCGCGTACCGCCTGATCATTTTCGCAGCACTGCGCGTTGGCCTTGACCCCAACGAT 
ATGAAGGCAATTTCTGCGATCTTGGTGGTTGTCGCCATGCTGCTGCCGAGGTGGCGTGCG 
AAG T TCTC CAAGGCACC GAAGC C TAAGC AAC CAGT AGC AGT GG AGGCT 

>RXA0 027 0-downstr earn 

T AAGACATGTT AT CC AT C AACGG 

>RXA00311-upstream 

CGGACAGATCGGCATTTGGGCGACCGTGCTGTTGATGATCGCCCGCATCGCATAGGGATT 
C T C T GC AG T C G C AG AAG C T G C AG G T G CAT C C AC AC T G AC C 

>RXA00311 

ATGGAACATTCTCCTGAAGGCAAGCGTGGATTCTTCACCTCATCGGTGATGGCGGGTTGC 
TCAGTTGGAAACGTCCTGGCTGGCTTGGTATTTATCCCGTTCTTGATGCTGCCGGAAGAA 
CACCTCATGTCATGGGGCTGGCGCGTACCTTTCCTGCTTTCCGCACTGGTTTTAGTTGTC 
GCATACTTCGTGCGCACCCGACTGGAGGAAGCATCAACTGAGAAGGCCGAAGAGGACGCA 
GGCGCTCCGGCTTTGGCTGTGCTGCGCACCCAGGGCATTGATGTCGCACGAGTTTTCCTG 
ATCACCTTCTTCGCCGTTGTTCAGACCACTTTCAACGTTTACGCACTGGCATACGCCGCC 
AACGAAATCGGCATCGATCGTTCCTTCATGGTGATGGTGAACACCATCGCGCTGGGGCTT 
TCCATCGGAACGATTCCTTTGGCCGCGTGGGTCTCTGACCGCATTGGCCGCAAGCCAGTC 
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TTGCTGTTCGGGGCCATCACCTGTGCAATCACCACCTACTTCTACTTCCAGGCAATCTCT 
GAAGCTGACCTTGTGCTGATCTTCGCACTGTGCTTGGTCAACCAAGGTTTGTTCTACTCC 
TGCTGGAACGGCGTGTGGACCATTTTCTTCCCAGAAATGTTCGCATCTTCCGTGCGCTAC 
ACCGGCATGGCTATGGGCAACCAGCTCGGTCTGATCATCGTTGGTTTCGCACCAACCATC 
GCCACCGCCCTGTACGCATGGAACGGTTGGGAAGCTGTTGCGGGATTCATCATCGGCGCA 
ATCGCACTGTCTGCCGCAGTTATTTTGACCACCAAGGAAACCGCCTTCACCAAGCTTGAA 
GATCTAGGGAAGAAA 

>RXA0 0311-downstream 

T AA T G T C T G AC AAG AT C T G G AAA 

>RXA00312-upstream 

C CAT T G AAT G G G AAG AAC TTGGTTGTGTGTTTGT GAC AC C T AT T C T AAAG AAC AT T AAAC 
G T GAT T AAG T T CAT GAT T C T T AA T G AG AAAG GG T GAT C AC 

>RXA00312 

ATGGAAACCGTGAGGACCGCAACCGCCGCTCCTGAAACTGCATCTTTGAAGCTGCGTGAG 
GCAGAAAGCCCAGCAAAGTCCCCAAAGAAAGCCGCCTTGGCGTCACTTTTGGGTTCGACT 
CTGGAGTACTACGACTTTGTCATTTACGGCACCGCCTCCGCGCTGCTGTTCAATCACCTC 
TTCTTCCCACAGGGCGACCCAGTCGTCGCGACGATCGGCTCTCTCGCCTCATTCGGTGTT 
GCGTACATTGCGCGCCCCATCGGTGGTCTGGTGATGGGACATGTTGGCGATAAGATCAGT 
CGCAAAACCGCCCTCATGGTGACGTTGATGATCATGGGTATCGCCTCCATTTCCATCGGA 
CTTCTGCCCACCTACGGACAGATCGGCATTTGGGCGACCGTGCTGTTGATGATCGCCCGC 
ATCGCA 

>RXA00312-downstream 
TAGGGATTCTCTGCAGTCGCAGA 

>RXA00 34 5 -upstream 

AGTGACCCATATGGCGTATCCGAGGTCTAACGCGATTTTGCGATTTTCAATAAGTTTTCA 
T GT T GAC AT CC T T T T T C AAT AAGC AT T T A 

>RXA0 0 34 5 

ATGGCAGGTATGAAAAAGCTTCTTTGGACACTCCCCATCCTCCCACTGGTACTAGCTGGC 
TGCTCAACTGGAT CAGCAGATTCCGCGGATTCCACCAACGCTGCCGGATCCAATTCCCTT 
AAAGTGGTCACCTCCACCCAGGTGTGGGCTGACGTCGCCGAAGCTGTCGCCCCAGATGTA 
GACATTGAAGCAATTATTACCGGTGGCGACATCGACCCTCATTCCTTCGAGCCTTCCGCT 
ACCGATATGGCTAAAGTTTCCGAAGCTGACATCATTATCGTCGGTGGCGGCGGCTATGAT 
TCCTGGCTCTACGGCACCTTGGAAGACGATGATCGCATCATCCACGCATTGGATCTCTCA 
GAG CAT G AC C AC AG CG AG CAT GAT GAT C AC GAG C AC G AAG CC G AAG AAG CC C AC G AAC AC 
GACCACGATGAAGAGGGCCACGATCATGACGTCGACAACGAGCACGTCTGGTACTCCACT 
GAATACGTCTCTGAGGTAGCTGAAGAGTTCGCAGAAAAAGTCACCGAGCTTGATCCCGAG 
GCACAGGCCGATGCAACGGCTGTGACCACCAAGATGGACGAGCTGCACAATCAGATTCAC 
GATCTTCCAGCAGTTCGCATTGCTCAGACCGAGCCGATCGCCGATCACATTTTGTCCCAC 
TCCGACATGGTGGAATCCACCCCTGAGGGTTACCGCGCAACCACGTTGAGCGAGAGCGAG 
C C AAC C G C AG C AG AT GTTGCGTCGTTC C AG G A T G C AAT T AA C AAC G G T GAC C T C GAT G T T 
TTGATCTACAACCCACAGTCCGCGTCGACTGTCGCGACCAGCTTGAAGGATTTGGCAGAA 
GAAAAAGGCATCCCAGTTGTTGAGATCTATGAGACCCCTCAAAACACCGAGAATTTCCTC 
GATGCATTCACCAAGGCAGTTGATGATCTCACCGCTGCCACTAACCAGGTT 

>RXA0034 5-downstream 
TAGAATTATTTAAATGCTGTTGA 

>RXA00 37 8 

AAATCCTGGCGGTCATATCCGTCCTGGTTCGCTTTTGACCACGGCACGTTGACCCAAAAC 
GAGATTTATTTTGATGTGGCCTGCGGAATCACCGTGTTGCTTCTTGCCGGACGGCTGCTG 
ACAAGGCGTCGAAGCCAATCCAGTTTGTTAGCGGAACTTGGTCGCCTCCAAATCGATCCA 
CAGCGCATTGTCACTGTGGTGCGTAAACACCGATTGAAGCGCGTAGTCCAGGAACTGAAC 
AT T C C AG T G C AG G AAG T C C G T G T C AAT GAC G AT G T G AAAG T T C C AC C T AAT AC C AC GAT C 
CCTGTGGATGGCACTGTCATCGGTGGCGGTTCGCGGATCGCAGCTAGCATCATCATGGGA 
CAAGAC CAGCG T G AT GT AAAAGT AAAT GAC AAAGT T T T C GCC GGCAGCCT C AAC C T CGAA 
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TCCGAAATCAAGGTTCGTGTTATTCGCACTGGTCACCGCACCCGCATCGCCGCGGTACAT 
AGGTGGGTTAAAGAAGCGACGTTGAAGGAAAACCGCCACAATAGGGCAGCGATCCGTTCG 
GCCGGTAACCTTGTGCCCATCACGTTCACCCTTGCTGTGGTGGACTTCTGTCTGTGGGCA 
CTGATCTCTGGAAACATCAACGCTGCATTTACCACTACCTTGGCTGTCCTTGCGTGCGTG 
GCTCCGGTGGCCTTAGCGTTGTCTGCTCCACTTGCCACGAGGAATTCCATCGAAGCTGCA 
GCACGACACGGTATTTTGGTCCGCTCTGGTGAAATTTTCCGAGTTCTCGATGATGTGGAT 
ACTGCCGTATTTAATCGTGTGGGCACACTAACCGATGGCGAAATGACAGTGGAAACCGTC 
ACAGCAGACAAAGGCGAGGACCCAGAACTAGTGCTGCGTGTCGCCGGGGCGTTGGCCATG 
GAATCCCACCACGCGATTTCCAAAGCACTGGTGAAAGCATCCCGTGAAGCTCGTGATACC 
GGCGCCGGTGGTGAAGATGTCCCACACTGGATTGAAGTAGGCAACGTGGAAATCACCGAA 
GCCGGCTCATTCCAAGCAACCATCGAGCTGCCACTGATCAAACCATCTGGCGAAAAAATC 
AT G C GC AC C AC AG AAG C A C TCCTGTGGC G AC C AC GAT C C AT G AC AG AAG T C C G T G AGC AC 
TTAAGCCCCCGACTAGTGGCAGCAGCAACCTCAGGTGGCGCACCACTGATCGTGCGATGG 
AAAGGCAAAGACCGCGGAGTTATCACTCTAAGTGACCACGTGAGATCAGATTCCTCCGAT 
G C GAT T AT T G CG AT T G AAG AAC AAG GC AT C GAG AC CAT GAT G C T T T C AC G T GAT AC T T AC 
CCGGTGGCACGTCGATACGCAGACAGCTTAGGCATCACCCACGTCTTGGCCGGCATCGCG 
CCGGGCAAGAAAGCCCAGGTCGTCCGTGCAGTCCACACCCGCGGATCCACTGTCGCGATG 
ATCGGCGATGAATCAGTAATGGACTGTTTGAAAGTCGCTGACGTGGGTGTACTGATGGGC 
GTCGATCGTCCCTCAGATCTGCGTGATGATTCCGATGACCCGGCAGCTGACGTTGTGGTC 
ATGCGCGAAGAGGTCAT GAGCGTGCCGACGCTGTTTAAACTGGCTCGACGCTACGCCAAG 
TTGGTCAATGGCAATATTGCTCTGGCCTGGATCTATAACGGTGTTGCCATGGTGCTTGCA 
GTGTCTGGCTTGCTGCATCCAATGGCTGCGACCGTGGCTATGCTGGCGTCTTCGCTGCTT 
ATTGAATGGCGCTCGGGCAGGGCGCGCAAGTAC 

>RXAQ037 8-downstream 
TAACCAGCAATTCCCAAGCCCAA 

>RXA004 12-upstream 

CTTTTGACGAACACCACGTCGCGTACGCTTCCTCGGGGCGTTAAACTATTTGTCTTCCAG 
CTTTTGTCCCCCGACTTTTGTACGAATCGAGGACACCGTC 

>RXA0 0412 

GTGTCACACACCGCGTCCACACCGACGCCAGAGGAATACTCCGCGCAGCAACCCAGCACC 
CAGGGCACTCGCGTTGAGTTCCGCGGCATAACCAAAGTCTTTAGCAACAATAAATCTGCT 
AAAACCACCGCGCTTGATAATGTCACTCTCACCGTAGAACCCGGTGAGGTAATCGGCATC 
ATCGGTTACTCTGGCGCCGGCAAGTCCACTCTTGTCCGCCTCATCAATGGCCTTGACTCC 
CCCACGAGCGGTTCGTTGCTGCTCAACGGCACCGACATCGTCGGAATGCCCGAGTCTAAG 
CTGCGTAAACTGCGCAGTAATATCGGCATGATTTTCCAGCAGTTCAACCTGTTCCAGTCG 
CGTACTGCGGCTGGAAATGTGGAGTACCCGCTGGAAGTTGCCAAGATGGACAAGGCAGCT 
CGTAAAGCTCGCGTGCAAGAAATGCTCGAGTTCGTCGGCCTGGGCGACAAAGGCAAAAAC 
TACCCCGAGCAGCTGTCGGGCGGCCAGAAGCAGCGCGTCGGCATTGCCCGTGCACTGGCC 
ACCAATCCAACGCTTTTGCTTGCCGACGAAGCCACCTCCGCTTTGGACCCAGAAACCACC 
CATGAAGTTCTGGAGCTGCTGCGCAAGGTAAACCGCGAACTGGGCATCACCATCGTTGTG 
ATCACCCACGAAATGGAAGTTGTGCGTTCCATCGCAGACAAGGTTGCTGTGATGGAATCC 
GGCAAAGTTGTGGAATACGGCAGCGTCTACGAGGTGTTCTCCAATCCACAAACACAGGTT 
GCTCAAAAGTTCGTGGCCACCGCGCTGCGTAACACCCCAGACCAAGTGGAATCGGAAGAT 
CTGCTTAGCCATGAGGGACGTCTGTTCACCATTGATCTGACTGAAACGTCCGGCTTCTTT 
GCAGCAACCGCTCGTGCTGCCGAACAAGGTGCTTTTGTCAACATCGTTCACGGTGGCGTG 
ACCACCTTGCAACGCCAATCATTTGGCAAAATGACTGTTCGACTCACCGGCAACACCGCT 
GCGATTGAAGAGTTCTATCAAACCTTGACCAAGACCACGACCATCAAGGAGATCACCCGA 

>RXA00412-downstrearn 

T G AAC GAG AT GAT C C T C G C AG C T 

>RXA00413~upstream 

CTGTACAGATCGCGGTCTATGGTGCTAATCTCCTAAATACTTGAATGACCATTTCATGAT 
CCAT T CACAAAAACT T T C CC AAACAAGGACGT AT T T GAAA 

>RXA00413 

ATGAAACTTCGTCGCATCACAACCACCGCCATCGCTGGCCTCTTCGCCGCAACCGCACTT 
GTTGCCTGTGGCTCCGATTCCGATGGAAGCAGCACCACTGTTGCTGAAGGCACCGAAGGC 
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GTGACCATCCGCATCGGCACCACCGACGCTGCGAAGGAAGCATGGACCGTATTCGAAGAC 
AAGGCAGCTGAAGAGGGCATCACCCTCGACATCGTTCCTTTCTCTGACTACTCCACCCCA 
AATGAGGCTCTTGCCCAGGATCAGCTGGACGTTAACCTCTTCCAGCACCTGAAGTTCCTG 
GCTGAGTACAACGTCGGCTCCGGCGCAGACCTCACCCCAGTTGGCTCCAGCGAAATCGTG 
CCACTGGCACTATTCTGGAAGGACCACGACTCCATCGACGGCATTGACGGCGAGTCCGTT 
GCCATCCCTAACGATCCTTCCAACCAGGGCCGCGCCATCAACGTTCTCGTTCAGGCAGGT 
CTGGTCACCCTGAAGACCCCAGGTCTGGTCACCCCAGCTCCAGTCGATATCGACGAGGCA 
GCTTCCAAGGTTTCCGTCATCCCAGTCGACGCAGCTCAGGCACCAACCGCTTACCAGGAG 
GGTCGCCCAGCGATCATCAACAACTCCTTCCTTGACCGCGCAGGCATCGATCCAAACCTC 
GCGGTCTTCGAAGATGATCCTGAGTCTGAAGAAGCAGAGCCATACATCAACGTCTTCGTC 
ACCAAGGCTGAGGACAAGGACGATGCCAACATCGCCCGCCTCGTTGAGCTGTGGCACGAC 
CCAGAGGTTCTGGCTGCAGTAGACCGCGACTCTGAGGGCACCTCCGTCCCAGTTGATCGT 
CCAGGAGCTGACCTTCAGGAAATCCTTGATCGCCTTGAGGCTGATCAGGAAAACGCA 

>RXA00413-downstream 
TAATCTCTTTTGAGTTCTTTGCA 

>RXA004 31-upstream 

TGGATCGTCCTCGCCTTCACATTCGTCGGCCTTGGCCTTGCTCTCCTCGCGATGAAGCAA 
TGGCGATTCCGCGTCAGCTACTGGGTATAAGGAGCACCAC 

>RXA004 31 

AT G GT AT C CAT C GAT AC AT AC AAC GCCTGCGTC GAC T T C C C CAT C T T C G AC G C C AAAT CC 
CGCTCCATGAAGAAAGCCTTCCTCGGCGCAGCCGGCGGAGCAATCGGGCGCAATCAAGAC 
AACGTCGTAGTCGTCGAAGCGCTGAAGAACGTCAACCTGCACTTGCGCGAAGGTGACCGG 
GTCGGACTCGTCGGCCACAACGGCGCCGGCAAATCCACCCTCCTGCGACTCCTCTCCGGC 
ATCTACGAACCCACCCGCGGAAGCGCTGACATCCGTGGACGCGTCGCCCCCGTCTTCGAC 
CTCGGCGTCGGCATGGATCCAGAAATCTCCGGCTACGAAAATAT CATCATCCGCGGCCTC 
TTCCTCGGTCAAACCCGCAAACAGATGAAAGCCAAAATGGAAGAAATCGCCGACTTCACC 
GAACTCGGCGAATACCTCTCCATGCCTCTCCGAACCTACTCCACCGGCATGCGCATCCGC 
CTAGCCCTCGGCGTGGTCACCTCCATCGAGCCCGAAATTCTGCTTCTTGATGAAGGCATC 
GGCGCCGTCGACGCCGCCTTCATGGCCAAAGCCCGCGACCGGCTCCAAGCCCTCGTCGAA 
CGATCCGGCATCCTCGTCTTCGCCTCCACTCAACGACTTTCTTGCCAACTCTGCAACACC 
GCACTCTGGGTCGAC 

>RXA004 4 4-upstream 

GATCGTGCCAAGGAGATCCTTGCCAGCnnnnnnnnTnnnAnTGGTTTTGGCACAAACTAA 
AAAGGCTCGTCGAAGCGAGAATCATATCCTCCCAGGGTGG 

>RXA004 4 4 

TTGCTCATCCCAGCCACCCTGGCCATGCTGCTGATCATTGGACCTATTTTTGCTTTGCTG 
TTGCAGATCCCCTGGGATCGGTCTTGGGAGTTGCTTACCGCGCCGGAATCTTTAGGAACC 
GCACGGTTATCTATCGGAACTGCTCTGTTTTCTACCGCGCTATGCGCAATTGTGGGTTTC 
CCGCTAGCGTTGGCGCTGCATTTATATGAGCGTTCGCACCCCAGGGTGACATCAGTTTTG 
ACGGTGCTGGTTTATGCGCCTTTGGTGTTGTCGCCGGTGGTGTCTGGTTTGGCGCTGACT 
TTTCTGTGGGGCAGGCGTGGTTTTTTAGGTTCTTGGCTTGATCAGGTTGGATTGCCGATT 
GCATTTACCACCACGGCTGTGGTGTTTGCCCAGGTGTTTGTAGCGTTGCCATTTTTCATT 
TCCACTGTGACTACTGCACTGCGTGGCATTCCAAAACAGTTTGAGGAAATCGCAGCTACT 
GAAGGCGCAACCCGCTGGGAGATCATGCACAAGATGATCATTCCGCTGGCGATGCCTGGA 
ATTTTCACCGGTATGATTTTGGGATTCGCCAGGGCCTTGGGCGAGTATGGTGCGACACTG 
ACTTTTGCTGGAAATATTGCAGGTGTTACCCGCACCATTCCGTTGCATATTGAGCTTGGT 
TTGAGTTCCAATGACATGGATAAAGCCTTGGGAGCGGTGATTATGCTTTTGGCTGTCTAT 
GTCCTCATCATTGGAGCCATCGGAGCGTTACGATTGTTTTCCAAGGTGAGAAAGGTT 

>RXA0 04 4 4 -downstream 
TAATTGATGTCTCGTTCGCCGGA 

>RXA00 4 4 5-upstream 
GGTGCAAAAAAGGACTAACC 

>RXA004 4 5 
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ATGGCGGATCTGAGCATTGAACACGTATCAAGGTTTTTCGGCGATGCCATCGCCTTGAAC 
GATGTGTCATTGACCGTCCCCTCAGGCTCCATCACCGCCATCATCGGGCCGTCCGGGAGC 
GGTAAAACCACGTTACTGCGTTTGCTGGCAGGCCTTGATTCACCCGATGAAGGCACCGTG 
AGCATTGGGAATAAGATCGCCAAGCTGGGTGACACTGCGCTGTGTTTCCAGGATTCGCCT 
TTGTATCCGCACCTTAATGTGTGGGAAAACGTGGCATTTCCGCTCAAGCTCAAAGCCACC 
AATACTGCAGATGAGGTGGTGAAAAAGCGGGTGAGTGATGTTTTGGAAATGCTCGAAATT 
GCTCCCCTCGCCCGCCGGAAAATTACCGAACTCTCCGGCGGGCAAAAACAGCGCGTCGGC 
ATTGCTCGAGCACTGGTCAGAGACGTAGAGGTTTACCTTTTCGACGAACCGATGGCCCAC 
CTCGACCAAGCCTTAGCCCGCGATATTGTGGCCGATCTGCGCAAAATTCAACAATCGTTG 
GGACTGACGTTTGTATACGTCACCCACAGCAAATCCGAGGCATTCGCGCTCGCCGACCAA 
ATTGTCGTGCTGGTAGATGGCCAAGTCGCGCAGGTTGGTGAGGCGGAGGAGCTCGTCGAA 
AAGCCAAAAACCCTAGAAATAGCCGAGTTCCTCTCCCCCACCGAGCTCAATGTGCGCCGG 
CGTGGGGACGCCGTGGAGGCATGGCGACCCGAAGACACCCAGCTCGCCCGCGGTGGCACT 
GCGACCGTGGAAGCCGTGACGTATTTGGGCCGCGAGTGGCTTGTACAAACCACCGAGGGG 
CACGCCGTGTCGGAGGAAAAATTCGACGTCGGCGAAAGCGTCACGCTAACCCAGAAGAAG 
GTGTTTAGTTTC 

>RXA004 45-downstream 
TAGCCGCCTGCAAAAGGAGGGAG 

>RXA0 0 4 6 6-upstream 

TTTAAAAGCGCACTAAGAGCTCGTCAATTCTTTAAAACAAGCTGAGAATGTGAATAATAG 
GAT AG G T T AAC C T GAT T C GAT T AGAAAAC GGAG AT T T G T C 

>RXA00466 

GTGCAATCCCGCCTGTCCAAAATCCTGCGCAGTAGCGTCGTAGGCGTTGCTGTCCTAGCC 
CTGTTAGCTGGGTGTTCTAACAATGCAGATGACACCGACGCTGATTCAACATCCACGGGA 
AACTCCGCTTTTCCTGTTTCGATTGAACACGAGTTCGGAACCACCACAATCGATGATGTA 
CCCGAAAGAGTTGTCACCCTTGGCGTTACCGACGCCGATATTGTCCTCGCATTGGGGACC 
GTCCCAGTAGGCAACACCGGATACAAATTCTTCGAAAACGGATTGGGACCGTGGACTGAT 
GAG T T AGT GG AAGGC AAAG AAT T AAC AC T GC T T G AC T C T GAT T C C AC AC C AG AT C T T G AA 
CAAGTAGCAGCCCTGGAGCCAGACCTGATTATTGGAGTCTCTGCGGGGTTTGACGACGTT 
GTATACGAGCAACTATCTGATATCGCACCGGTGGTCGCCCGTCCAGCGGGAACAGCTGCA 
TACGCAGTAGCTCGCGAGGAAGCTACCAACCTTGTTGCCCGTGCGATGGGGCAATCAGAA 
AAAGG AC AAG AGC TC AAT G AGG AAAC AGAT GC T C T GAT C C AAGC T GCGCGT GAT G AAAAT 
CCTTCTTTTGACGGTAAAACAGGAACCGTCATCTTGCCATACCAGGGTAAATACGGTGCC 
TACCTGCCAGGCGATGCACGGGGACAATTCCTCGATTCACTTGGCATTTCGCTGCCGGAA 
GCAGTTCTTTCGCGAGACACCGGCGACAGCTTCTTTGTCGATGTCCCCGCTGAAAGCGTC 
AAAGACGTAGACGGTGATGTTCTCCTCGTGCTTTCCAACGACGAAAATCTGGATATCACA 
GC AG AG AAT C CACT GT T T G AAACAC T CAACGT T GT GC AAAAAG ACGCAGT AAT T GT GGC A 
ACAACCGAAGAACGCGGGGCGATTACCTACAACTCAGTGCTGTCTGTTCCTTTTGCGTTG 
GAAC AT C T CGC AC C AC G T AT T GC T GAG 

>RXA004 82-upstream 

GC GAT T T CT AT GAAAT T CT T C ACC CAT C CAC AAC TAT C TACT AT ACT T T T AG AAGT AAT A 
AC TAT T GAGT T AAT AT AAAC AT GAAGAAAGGAT TTGCTTT 

>RXA00 4 82 

ATGCGCATTTCAAGCAAACTTGTCACCACAGCACTACTCGCAGCCATTTCACTTTTCGGG 
ATATCCACGGCACAAGCCCAAGACATTTTTGACGGCGGACGACTTGCAGGTGGCTCCTCG 
CAGGTATCTAACCTAAGTTCGGTTCCTGAAAACCTAGCGCTGCCCGAAATTGAAAATAGC 
ATTGACCTAGAACGCTACAAAGGCAAGTGGTATCAAGTCGCAGCAATTCCCCAACCATTC 
TCTTTACAGTGCTCACATGACGTTACCGCTGATTACGGCGTGATCGACTCGGACACAATC 
TCTGTAACAAATAAGTGTGGCACTTTCTTTGGGCCTTCAGTTATTGAAGGCAGCGCTAAA 
G TAG T T TC CAATGC T T CAT T AAAGG T T AGCT T CC CAG G TAT T C CAT T T C AG AGT GAAGAC 
AATCAAGCAAACTACCGCGTGACCTATATCGAAGAT GATTATTCACTAGCAATCGTCGGC 
AGCCCAAGCCGGTCCTCAGGATTTATACTATCCCGCACGCCACAGCTCAGTAGTGACCAA 
T GGT CTCACGT TCGGAAC ATT ACAGAGGACAGT GGGT GGT GGCCATGCGCATTCATT ACA 
GTCCCAGCGACAGGTGGCTTAAACACCGCCACTCCGCTCTGCACACTT 

>RXA004 82-downstream 
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T AAT T AACGT AG AT GGT CAT C T A 

>RXA00523-upstream 
TGGCGCGGCGGGCGTGAATTTTTCAGACG 

>RXA00523 

GTGTTGCGTAATCAGTTGGCGTCGCCGGATATTATCGGCATTTCTTCTGGCGCGTCGGCG 
GCGGGCGTAATTTGCATTGTGTTTTTCGGAATGTCGCAGTCTGCAGTGTCGGCGATTTCT 
TTGTGTGCGTCCTTGGCTGTGGCGTTGTTGATTTATCTGGTGGCGTATCGCGGTGGTTTT 
TCGGCCACGCGTCTGATTCTTACCGGCATTGGTATTGCTGCGATGCTGAATTCATTAGTG 
TCGTATTCGCTGTCCAAGGCTGATTCTTGGGATCTGCCGACCGCGACGCGCTGGCTTACC 
GGCTCGCTCAATGGTGCGACGTGGGATCGTGCGATGCCGCTGATTGTCACCACTGTGGTA 
CTCATTCCGCTGCTGGTGGCTAATGCGCGCAATGTGGATCTTATGCGTTTGGGCAATGAT 
TCCGCGGTGGGTTTGGGCGTTGCTACTAATCGCACGCGCGTCATTGCGATTATTGCCGCT 
GTTGCGCTCATCGCCGTTGCTACCGCTGCATGCGGCCCGATCGCATTCGTGGCGTTTGTG 
TCTGGCCCCATTGCCGCGCGCATTTTAGGCTCCGGCGGATCGCTCATCATCCCCTCCGCA 
CTCATCGGCGGGTTGATCGTGCTCATCGCCGACCTAATTGGCCAATACTTCCTCGGCACC 
CGCTACCCCGTCGGAGTTGTCACCGGCGCATTCGGCGCCCCATTCCTTATCTATTTACTC 
ATTCGTTCCAACCGCGCGGGAGTAACCCTG 

>RXA0 0 5 2 3 - do wn s t r e am 

T G AC C AC C AACC AT CAACT AT CC 

>RXA0052 5-upstream 

CCATCGTGTTTATTACTCACAACCCTGAGCTTGCTGATGAATCTGATCGGGTGGTCACCA 
TGGTTGACGGGCGCATCATTGGGTCTGAGGTGAAACACTC 

>RXA0 052 5 

AT GAG C C T T G C AG AAT C AAT TCTTTTGGCGCT CAC C AGC C T G AG AAG CAACAAG AT GC G T 
GCATTGTTGACGCTGTTAGGAGTCATCATTGGTATCGCATCAGTCATCGGAATTTTGACC 
ATTGGTAAAGCCCTGCAGGATCAAACTTTGAATAGTTTGGAAAGCTTGGGCGCGAATGAT 
CTGTCGGCGCAGGTGGAGGAACGCCCCGACGAAGATTCCCCCGAACCCGATATGTTCGCT 
TTTTCTGGGGCTGCAAACTCTAGTGGCAATCTGATTCCGGAAGAAACAGTTGATACGCTG 
CGCGATCGTTTCGCAGGCAGCATCACGGGAATCAGCGTTGGCGGAATGGGTACGCAAGGC 
ACTCTCATCGGCGACACCGCAGATCTTAAATCCGATCTCCTCGGCGTCAACGAGGATTAT 
ATGTGGATGAATGGCGTCGAAATGAACTACGGCCGCGCCATCACGCAAGACGATGTTGCC 
GCTCAGCGCCCCGTTGCGGTCATCGCCCCAGACACCTTTAATACGCTTTTCGACGCAAAC 
CCCAACCTCGCTCTGGGGTCCGAAGTAGCTTTTGAACTCAACGGTCAAGAGACATTTTTG 
CGGGTTATCGGTGTGTATAAAGAAGCCGCAGCAGGTGGACTTGTGGGAAGCAATCCAACC 

>RXA0055 6 

TACACCCCATATACGGTGGCCAATGACATCACCCACACGAAAGATGGATTGAACACGTTA 
AGTATCCGTGCAGCTCAGGGCGTAGACCAGGATTCACTTAAGGGTTCACTGCAAACCTAC 
TTCGACGCGCTGTACGCCAACAATGACTCGCACCACGTTGCCATGTTGGACTTCCGTAAA 
CAGATCGAAGAGTTCAACACCATTCTCGGCGCAATGAGTTTGGGTATCTCAGCCATCGGC 
GGAATTTCCTTGCTTGTCGGTGGCATCGGAGTGATGAACATTATGTTGGTGTCTGTCACC 
GAGCGAACCCGCGAAATCGGTGTCCGAAAAGCCCTCGGCGCTCGTCGACGTGACATTCGC 
CTGCAATTCGTCGTTGAAGCCATGATCATTTGTTTCATCGGTGGCATCCTCGGCGTGCTT 
TTGGGCGGCATTTTGGGATTGATCATGTCCAGCGCTATTGGCTACATTTCCTTGCCACCA 
CTGAGTGGAATCGTGATCGCCTTGGTATTTTCCATGGCTATCGGCCTGTTTTTCGGCTAC 
TACCCCGCCAACAAGGCAGCAAAGCTCGATCCAATTGACGCCTTGCGTTATGAG 

>RXAO 055 6-downstr earn 
TAAAAGCCTCGTTTTTAAGGTAG 

>RXA005 96-upstream 

CCGCCACCGACGGCCTCTTGAACACCGATGCATACCAACAGGCTGTGCTCGGTGAAAATG 
CCATCGGAGTGCCAAGCCCTAGCTACCAGGGAGGAAACTA 

>RXA00596 

ATGCTTAACGCCCTGAAATTCATCCCATGGCTGATCGGCCAGATTTTCCTCTCTGGCTTC 
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AGCGTGATCACCGCTGCGGTAAAAAAGGACACCGGCTTCAACCCCGTTGTTATCCGCTAC 
CCACTTCGAGTGACCACGGACTTCCAGATCGCAGCCCTGTCAACGTGCATCACCGCGACT 
CCTTCCACCCTGTCCCTTGGCCTACGCGAACCCCGCAAGCCCGGCGACCCCACCATTTTG 
CTGATCCAAGCAGTGTTTGGTTCCGATCCAGTAGAAGTTTTTGAATCCATCGCCGATATG 
GAACAACGCCTCGTCCCTTCGGTCGCTTCAATTGACCACGGCGTCCCAGGCCAAGGCCCT 
TACAAGGAGATCCGCCCCAGCGATGCTGAGTGGCCAAGTCGCGAGATCGCTGACACCGCC 
CAAAACACCGTCAGCCAAGACAAGAGGGAGTTT 

>RXA0 05 96-downstream 
TAAAACAACATGACTGCTTTTGG 

>RXA00 63 4 -upstream 

AAGTGTTTTTAATTACCGCAGCTTTGTCTTAGGAGAAGTCATGGTCCAACTGGATCAACG 
GGTTAGGTTCAAAAGCGCAACCTCAATAATCAGTATTGAA 

>RXA00 634 

ATGTGGGAGCGATTCAGCTTCTACGGCATGCAAGCACTCTTGGTGTACTACCTGTATTTT 
GATGTTGCAGCCGGTGGATTAGGCCTTGATCAAACCCAAGCAACAGGACTGGTCGGCGTT 
TATGGCGCACTGCTCTACCTCTGCTGTTGGGCAGGCGGTTGGGTCAGTGACAGAGTCCTG 
GGCGCAGAAAAAACCCTGCTGGGCGGTGCGATCTCAGTAACCATCGGACACCTTGTGCTT 
GCTGGCCTCGGCGGGAAAATTGGTCTAGCCATTGGCCTTGGATGCATCGCGATCGGTTCA 
G GAT T T G T G AAAAC AG C AG C C A T C AC C G T GC T GG GAT C CAG GC AT GG T G AAC AAG AAG G A 
GACGCAAAGGCAGATCCCGCATTCCAACTCTTCTACCTAGGCATCAACGTTGGTGCACTG 
CTCGGACCACTCCTGACCGGTTGGCTCTCCAGCAGGTATTCCTTTGAAATGGGATTCGGC 
GCAGCCGCAGTCCTTATGATCGGCGGATTGGGAATCTACGCAGCGTTGCGGAAACCAATG 
CTGCAATCGTTCCCGCTCGAGGTGAAGAAAGCGCTGCTCCGCGCCCAAAACCCTGCAGAA 
AAACATGTGATTAGCACGGCATTTGCTGCAGTGGCTGTGCTTTGCGGAGTGCTGCTTTAT 
CTTCTCCTTACAGAAACAGTCAGCGCAGACCAACTAGCTGGAGCTCTGCTTTTAGTAACA 
ATCGGTGCAGCACTATGGCTCATTATCCAGCCCTTACGACACCCACAAGTCAGCTCCGAA 
GAGAAACGAAAAGTGCTGGCATTCATCCCGATCTTCGTCTGCTCAACCGCATTCTGGGCA 
GTGCAAGCACAAACCTACGGCGTACTAGCTGTGTACTCCCAAGAACGTGTTGACCGCATG 
GTTGGCGATTTTGAGATCCCAGCAGCCTGGTCACAATCACTCAATCCTTTTTTCATCCTG 
GCGCTGTCCATCCCGATTTCCCTGTGGTTTATGCGCGGATCACGCGCCCCAAGAGTGAAA 
ATTGGAATCAGCATTGGAGTGATCATTGCGGGAAGTGGGCTTCTAGTTCTTATTCCATTT 
GTTGGAATGCCGCTCGCGCCAGTGTGGGTGCTGCCTTTAAGTGTTTTCCTCATCTCACTG 
GGAGAACTTTTCATCGGACCCGGAGGAATGGCTGCGACTGCGCACCACGCACCACGAATA 
TTTGCCACACGATTCTCCGCCCTGTATTTCCTCACACTCGCCATCGGCATGTCTATTGCA 
GGTAATGTGTCCAAATTTTACGACCCCACCAACCACACCTCCGAGCTCCGATACTTCGCG 
GTATTTGGCATTTCGATCATCGTCATCGGTGTCGGTTCACTGATGGTGGCCAAGAAGGTT 
GGA 

>RXA0 0 6 3 4 - do wn s t r e am 
TAACAGGGTTAATCTTGGGTGAT 

>RXA00665-upstream 

ACCAAACACTTCTGTGCGTGACACGCGCCACCTTATACTCCCACAAGCAACACAGAACAC 
T C G GG AT C T C AAAG T T T C G AG AAAC AC AG AAAG G G CAG C A 

>RXA00665 

ATGAGCAGCTCAACACTTCTCCTGGCTTCAGGACAAGTCACGGCATTAGCCGCTGACTAC 
ACGCTCAGCCACACCCCCTCAGATGGCATCCTGGTAGTCCTTGGCTTCGCCATGATCCTC 
ACCTTCATGACCCTGATCATGCTGGGTCGACTCACCCCAATGGTGGCCATGCTGTTGGTC 
CCCACCATCTTCGGTCTCATCGCCGGCGCAGGACTCGGCCTTGGTGACATGGCGCTTGAC 
GCCATCAAGGACATGGCGCCTACCGCGGCACTCCTGATGTTCGCGATTATGTTCTTCGGA 
ATCATGATCGACGTCGGACTCTTCGACCCCCTGATCCGCGTGATCACCCGCGTTCTTCAC 
GATGACCCCGCAAAGGTCGTCATCGGCACCGCAGTACTTGCAGGTGTTGTCTCCCTCGAC 
GGCGACGGCTCCACCACC 

>RXA00702 

TTAGGGCTCCCACCTGCGGTCATGCGCAAGCGCGTAGAGGAAACCCTTGATCTTTTAGGC 
ATCGCGGAGCTGCGATACGTGCCATTGGCGGAACTATCTGGTGGTGAGCAGCAGCGCGTG 
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GCGATTGGCGCGGTGCTGACCACTCGCCCCGCGCTGATTATCTTGGATGAACCAACCAGC 
GCTTTGGACCCTAATGGTGCCGAGGATGTGCTGGCAACCGTAACCAAGCTGGCTCATGAC 
TTGGCGATGACCGTAGTGCTTGCTGAACACCGCATCGAGCGCGTACTGCAGTACGTGGAC 
CGCGTGGCGCATGTGGGCGCTGATGGGCACGTCACTGTTGGGACGCCGGAAGAAATCATG 
GCTGATTCTGATGTGGCACCACCCATTGTGGAATTAGGACGCTGGGCTGGCTGGGCTCCC 
CTACCGCTATCGATCCGCGATGCACGCGCACACTCCGCTGACATGCGCAAACGCCTGTAT 
CAGCGTGGTTTAGTGGTGAACAAATTACACAACCACGCTGTCCAGCCACTTTTGATCGCC 
GAAGATATCATGGTTGATTTCCCCGAAATCCGTGCCGTTGACGGCGTGAACTTGAATCTC 
AACTCCGGTGAAATTACCGTGCTCATGGGCCGAAACGGCTGCGGAAAATCATCCCTGCTG 
TGGGCTTTACAAGGTTCAGGGACTAGAAATCAGGGCTCGGTGCAGGTGCTTGATGAGGCC 
GCGGGATTTTCGTGGACAGACCCCAAAACTTTAAAGCCCGCCAAGCGGCGCAATCTTGTG 
TCCATGGTTCCGCAAACACCGACCGATATTTTGTATGAATCAACCGTGCATGCAGAGCTC 
GCACGCTCTGATAAAGATGCCGCAGCACCCGCCGGCACCACGCGGGAAATCCTGGATTCA 
CTGGTCCCGAATATCCCGGACCATCTCCACCCACGTGATCTATCAGAAGGCCAAAAGCTC 
TCCCTCGCGCTGTCCATCCAACTCGCCGCAAAACCCCGCGTGGTATTTTTCGACGAACCC 
ACCCGCGGCCTAGACTACGACGGCAAGAAATCCCTCGCCCGCTCCTTCCAACAACTCGCA 
GACGACGGCCACGCCATTTTGGTGGTCACCCACGACGTGGAATTCTCTGCACTGTGCGCC 
GACCGAGTGTTGTTTATGGCCTCTGGAAAGATCATCTCCGATGGCACAGCCGTAGAAATC 
CTCCCCGCATCACCGGCTTACGCCCCACAAGTCGCAAAAATCACCGCCGGCATCCAAGAG 
GAATCACACTGGCTCACAGTCTCGGCCGTGAAAGCTGCGCTAGGGCATGGTGAAATCTCA 

>RXA00702-downstream 
TGATCAACGCCATCACACTCAAG 

>RXA00728-upstream 

GATTACTTCACAGATGTCAGATCTTAATCAAGGGCCTGGAGCTTCAACGGCCCAACCGAA 
ACCGATTGAAGCCAAGCCACTACGCCACCCTGGCCGGTGG 

>RXA007 2 8 

GTGGCAGCCGCTATCATCGTGGCACTGCTCGCATGGTTTATCATCAGCGCGCTCAACAAT 
GAGGCCTACGGTTGGGATACCTACCGCTCGTATCTTTTTGACACCCGCATTGCCACCGCG 
GCACTTCACACCATTGCGCTGACCTTGCTGTCCATGATCTTGGGTGTGGTTCTCGGCGCA 
ATCTTGGCCGTCATGCGTATGTCCGGCAACCCTGTCATGCAGGGCGTAGCGTGGCTGTAC 
CTGTGGATTTTCCGCGGCACCCCAATTTATGTGCAGTTGGTGTTCTGGGGCCTGCTGGGT 
TCCTTGTACCAGTCGATCAACCTCGGTTTCGCAGAGATCGATCTGCAAAGCTTGCTGTCT 
AATATGTTCCTGCTCGCGGTGATCGGTCTGGGTCTCAACGAGGCTGCGTACATGGCGGAA 
ATCGTGCGCTCGGGCATCCAAGCGGTGCCTGAGGGCCAGATGGAGGCGTCGAAAGCTTTG 
GGTATGAACTGGTCAATGACCATGCGTCGCACCATCTTGCCGCAGGCCATGCGCATCATC 
ATTCCGCCAACCGGCAATGAACTGATCTCCATGCTCAAGACCACCTCTCTGGTTGTTGCG 
ATTCCTTATTCTCTCGAGCTGTACGGCCGCAGCATGGATATTGCGTACTCCCTCTTCGAG 
CCAGTTCCAATGCTTCTGGTTGCTGCGAGCTGGTACTTGGTCATCACCTCTATTCTTATG 
GTTGGTCAGTACTACCTGGAGAAGCACTTCGAAAAGGGCAGCACCCGCACCCTGACCGCA 
CGTCAGCTCGCT 

>RXA007 32-upstream 

TCTTTGGCAAGGTAGTGAACTTCTCTGAGCGTGAGATGGGTCAATTTGGCGCACCCGTCG 
CTGATCACCCCGAAACACCAACGATGTGCAGCAGGTTCAG 

>RXA00732 

ATGCTGGTGCAGATGACCTCCACTTTGATGATTTCCGCCCCGATGCTGGCCATTGGTGGC 
ATCATCATGGCGGTGCGTCAGGATCTTGGTTTGTCTTGGCTGATGGTGGTCAGTATTCCG 
GTGCTCATCATCGTGGTGGCGCTGATCATTGTGCGCATGGTTCCGTTGTTCCAAACCATG 
CAAAAGCGCATTGACCGCATCAATCAGATTATACGCGAGCAGCTCACCGGTATCCGCGTG 
ATCCGCGCGTTCGTGCGTGAAGATGTGGAACGCGAACGATTCACCACTGCTAGTAAAGAT 
GTCGCTGATATCGGCGTGCGCACCGGTAACCTGATGGCGTTGATGTTCCCTGCCGTGATG 
CTGATCATGAACCTTTCTGCCGTTGCTGTGATTTGGTTTGGTGCTTTCCAGGTGGAATCC 
G G C GAGAC GC AGAT CGG T AC GCTCTTTG CAT T C T T G C AG T AC AT CAT G C AG AT CC T CAT G 
GGCGTCATGATGGCAGCGTTCATGTTTGTCATGGTTCCGCGCGCTGCCGTTTCCGCTGAT 
CGCATCGGTGAGGTTCTGGAAACCACACCGTCTGTGCAGGCGCCAGAAACACCGGCGCAG 
CCGTCGACAAGCGCTGGCGAAATCGTGTTCAACAACGCGACTTTTGCCTACCCCGGCGCG 
GATGACCCCGTGTTAAATAATGTGAGCTTCCGCGTTGCGCCTGGTAGCACGACGGCGATC 
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ATCGGCTCGACGGGTTCGGGTAAGACGACGTTGATCGGGCTGGTTCCTAGGCTTTTCGAC 
GTCACCGAAGGCGACGTTACCGTCGATGGCACCGATGTTCGT 

>RXA007 34 

AGGCACCTGCGTTATGGCAATGAAGATGCCACGGAAACGCAGCTGTGGCAGGCGCTTGCA 
ATTGCTCAGGCGGCGGACTTTGTGCGTGAGATGCCAGAGGGTCTTGATTCTGAGATTGCT 
CAGGGTGGAACCAATGTTTCTGGTGGTCAGCGCCAGCGACTAGCCATTGCCAGGGCGTTG 
TTGAAGCAACCTGAGATCTATATTTTCGACGATTCTTTCTCCGCCCTCGATGTGAGCACA 
GACGCCGCTCTTCGCCGAGCGCTGAGCACCAACCTGCCGGATGCAACCAAGTTGATTGTC 
G C C GAG CGTGTCAG C AC GAT TCGAGATGCC GAT C AG AT TGTGGTGCTT GAT AAC G G C G AG 
GTTGTCGGTATTGGAACGCACACGAATTTGCTGAACACGTGCGGTACCTACCGTGAAATT 
GTTGAATCCCAAGAGACTGCGCAGGCGCAATCA 

>RXA0 07 34 -downstream 
TGAGTAATACTGCAGGCCCCCGC 

>RXA00 7 5 9-upstream 

TCACCTTGAACACTTAAAACATAACTTCATCCGGCGCTTTATTAGCTTGAAGCGCCCCGC 
ACCATAATCCATTCCCCAGCAAGCAAGGACACCCACGCTC 

>RXA00759 

ATGCTTCGTTACGTCGGGCGACGTTTGCTCCAAATGATTCCGGTCTTTTTCGGAGCGACC 
TTACTGATTTACGCCCTCGTGTTCCTCATGCCTGGTGACCCAGTCCAGGCATTGGGAGGT 
GACCGCGGCCTAACCGAGGCTGCGGCCGAGAAAATCCGTCAAGAATACAATCTTGATAAA 
CCCTTCATCGTTCAATACCTCCTGTACATCAAGGGCATCTTCGTCTTAGATTTTGGAACA 
ACCTTCTCTGGTCAGCCAGTTATTGATGTGATGGCCAGGGCCTTCCCCGTCACCATCAAA 
CTCGCCATCATGGCCCTGCTGTTTGAATCAATCCTCGGCATTATCTTTGGTGTCATCGCA 
GGTATTCGCCGCGGAGGAATCTTCGACTCCACCGTGCTGGTCCTTTCTCTGATAGTCATC 
GCAGTCCCCACCTTCGTCATTGGTTTCGTGCTGCAGTTCTTANTCGGCGTGAAATGGGGC 
TTACTGCCCGTCACCGTAGGTTCCAACACATCAATAACGGCGCTGATCATGCCGGCTGTC 
GTACTGGGTGCAGTATCGTTCGCCTACGTTCTTCGCCTCACCAGACAATCCGTGAGCGAA 
AACCTCCGCGCTGATTACGTTCGAACCGCTCGAGCAAAAGGCATGTCCGGATTCAACGTG 
ATGAACCGCCATGTGCTTCGAAACTCACTGATTCCCGTTGCCACCTTCCTGGGCGCCGAT 
CTCGGTGCACTGATGGGTGGAGCGATTGTCACCGAAGGTATCTTCGGCATCAACGGTGTC 
GGTGGAACGCTCTACCAGGCCATTTTGAAAGGTGAACCCACCACGGTTGTCTCCATTGTC 
ACTGTGCTGGTCATCGTCTACATCATCGCCAACCTTCTCGTGGACTTGATCTACGCCGTT 
CTCGATCCGAGGATCCGCTATGCC 

>RXA0 075 9-downst ream 
TAATAAT GAAT T CCAC ACAAACC 

>RXA0 07 60-upstream 

ACCACGGTTGTCTCCATTGTCACTGTGCTGGTCATCGTCTACATCATCGCCAACCTTCTC 
GTGGACTTGATCTACGCCGTTCTCGATCCGAGGATCCGCT 

>RXA007 60 

ATGCCTAATAATGAATTCCACACAAACCACTCGTTGGGCCAAGATGATCAAACCCCAGAT 
CAGGCTCATTTCTTCCCACAAGGACGAGGCGAGGCTCTAGTTCGACCAGGTCAAGAGCAC 
TTCATCGCAGCCACTGATGAAACCGGACTTGGTGCCGTCGATGCTGTTGCTGATGACTCT 
GCACCAACCTCCATGTGGGGCGAAGCGTGGCGAGACCTTCGTCGTCGACCACTGTTCTGG 
GTCTCTGCGGTGTTGATTATTTTGGCGCTTCTCCTGGCCGCAGTTCCGCAGCTGTTTACC 
TCAACGGATCCCCAGTTCTGTGTGCTGGCAAACTCTCTTGATGGTCCACAGTCTGGACAT 
CCCTTCGGATTCGACCGTCAAGGTTGCGATATTTTTGCTCGTACCGTCTACGGTGCTCGT 
GCCTCGGTCGCCGTCGGTGTGTTGACCACGTTACTGGTCGCCCTCATCGGTACTGTATTT 
GGTGCTTTGGCTGGCTTCTTTGGTGGCAT CATGGATACCATCCTCTCCCGCATCACCGAC 
ATGTTCTTCGCCATTCCACTGGTTCTGGCAGCCATCGTTGTGATGCAGATGTTCAAGGAA 
CACCGCACCATCGTCACCGTGGTTTTGGTGCTTGGGCTTTTCGGCTGGACCAACATTGCG 
CGT AT TACCCGT GGAGCGGT GAT GACCGCAAAGAATGAAGAGT ATGTCACCT CCGC ACGT 
GCGCTTGGTGCATCAAAAGCCAAGATACTGCTGTCTCACATCATGCCAAACGCCGCAGCA 
CCCATCATTGTGTATGCAACTGTGGCACTGGGAACATTCATCGTGGCAGAGGCGACGCTC 
TCCTTCCTGGGCATTGGCCTTCCACCATCAATTGTCTCCTGGGGTGCTGATATCGCGAAG 
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GCACAAACCTCCCTTCGTACCCAACCCATGGTGCTGTTCTACCCCGCAATGGCACTTGCA 
CTAACCGTTTTGAGCTTCATCATGATGGGCGATGTCGTCCGCGACGCTCTGGATCCTAAG 
TCGAGGAAGCGA 

>RXA007 60-downstream 

T G AC C AC C AAC AT C C C AC AAAC C 

>RXA007 61-upstream 

TGCTGTTCTACCCCGCAATGGCACTTGCACTAACCGTTTTGAGCTTCATCATGATGGGCG 
ATGTCGTCCGCGACGCTCTGGATCCTAAGTCGAGGAAGCG 

>RXA007 61 

ATGACCACCAACATCCCACAAACCCCCAACCACGAGGGTGAACAGCCACTGCTCGAGCTG 
AAGGATCTAAAGATTTCCTTCACCTCCTCCACCGGTGTTGTCGACGCTGTCCGTGGCGCA 
AACCTCACCATTTATCCTGGCCAATCTGTTGCCATCGTGGGTGAATCCGGTTCAGGTAAA 
TCGACCACGGCAATGTCGATCATCGGTCTGCTTCCAGGCACCGGCAAAGTGACCGAAGGT 
T C C AT CAT GT T T GAT GGCC AAG AC AT CAC AGGC T T G AGT AAC AAGC AG AT GGAAAAGT AC 
CGCGGTTCAGAAATCGGACTGGTCCCCCAGGATCCGATGACCAACTTGAACCCGGTGTGG 
CGCATCGGCACCCAGGTCAAGGAATCCCTCCGAGCCAACCACGTGGTTCCAGGCTCAGAG 
ATGGACAAGCGCGTGGCAGAAGTTCTGGCCGAGGCAGGTCTTCCTGATGCTGAGCGTCGC 
GCAAAGCAGTACCCACATGAGTTCTCTGGCGGTATGCGCCACCGCGCACTGATCGCCATT 
GGTTTGGCGGCACGCCCGAAGCTCTTGATCGCCGACGAGCCCACCTCTGCG 

>RXA007 74-upstream 

ATTATCGCCTTATAGTGTTGCCATGCGTACTGCATATAGACAGCAATTGGATGAATTCGC 
ACACAATCTAATCATTTTGTGTGATCTAACTAAGGAGTGC 

>RXA007 7 4 

ATGGATAAGGCGACTGATGCCCTCCTGCGCACTTCTTTGGCATCGGCAGAAAGCGCTTTA 
GGCAATGCAGAAAAGCTTGAAGAGCTTCGTACTGGATGCGAGTCTCAAGCCGTCGAACTT 
TTGGCGCTTGAAACTCCTGTAGCCCGTGATCTTCGCCAGGTTGTCTCCTCCATCTACATC 
GTCGAGGAAATTACCCGTATGGGTGCTCTGGCAATGCACGTGGCTAATTCCGTGCGCCGC 
CGTTACCCCGATCCGGTGATCCCGGAGGACATGCGTGGCTATTTCAAGGAGATGGCCCGC 
C T C G C AG C T GAC AT GAC AGAT CAT AT T C G T C AG AT C C T CAT T GAT C C T G AACC AG AT C T T 
GCCCTAGAGATGGCTAAAAGCGATGACGCGGTGGATGATCTGCATCAGCACATCATGCGT 
ATTCTCACGCTGCGTCCTTGGCCTCACGACACCAAGAGCGCGGTTGATTTGACGCTGCTT 
TCCCGCTTCTACGAGCGTTACGCCGATCACACGGTAAACGTGGCCGCCCGTATCATTTAC 
CTGTCCACCGGGCTGCACCCGGAGGAGTACATGGAAAAGCGCGAGCAACAAAGGGCCGAT 
GCCGACATGGAGAAGCGCTGGGCCGAGCTGGAGCGGCAGTTCCGCACCAGCGAG 

>RXA007 7 4 -downstream 
TAAAAAGCTGCTTCTCGACGCTA 



>RXA007 7 5-upstream 

T CAT CAT CGCTGTCCT G AAC AT T G G CGC AC G AAT CAT C T CC GC C AAG TTCTCTGT C AAGC 
AAT AAT AAT C T C AG AAAAT AC AAC AG GAG TAT C T AAAGC G 

>RXA007 7 5 

ATGTCGAAGCTCAAGCTCAATGATGTCAACATCTACTACGGTGATTTCCACGCAGTGCAG 
AACGTGAACCTCGAGGTTCCTGCACGCTCTGTCACCGCATTCATCGGACCATCCGGCTGT 
GGCAAGTCCACAGTTCTCCGCTCCATCAATCGTATGCACGAGGTCACCCCAGGTGCATAC 
GTCAAGGGCGAGATCCTTCTCGACGGCGAGAACATCTACGGCTCCAAGATCGACCCAGTT 
GCAGTCCGTAACACCATCGGCATGGTCTTCCAGT^AGGCTAACCCATTCCCAACCATGTCC 
ATCGAGGACAACGTGGTTGCAGGTCTGAAGCTTTCCGGCGAGAAGAACAAGAAGAAGCTC 
AAGGAAGTTGCTGAGAAGTCTCTTCGTGGCGCAAACCTGTGGGAAGAGGTTAAGGATCGT 
CTGGACAAGCCAGGCGGCGGCCTCTCCGGTGGTCAGCAGCAGCGTCTGTGCATCGCTCGC 
GCGATCGCGGTTGAGCCAGAAATCCTCCTCATGGACGAGCCTTGCTCCGCGCTTGACCCA 
ATCTCAACCCTGGCTGTGGAGGACCTTATCCACGAGCTGAAGGAAGAGTTCACCATCGTC 
ATCGTGACCCACAACATGCAGCAGGCTGCACGTGTGTCCGATCAGACCGCGTTCTACTCC 
CTGGAGGCGACCGGTAGGCCAGGTCGTCTGGTTGAAATCGGACCTACCAAGAAGATCTTC 
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GAAAACCCAGATCAGAAGGAAACCGAAGATTACATCTCCGGCCGCTTCGGA 

>RXA00775-downstream 
TAAATCGAAGAATTAAAGCCACT 

>RXA007 7 6-upstream 

CGTACATCTCCGCCGGCCTCGTGCTGTTCGCCCTTACCTTCATCGTCAACGCTGGCGCTC 
GCGCCATGGTTAACCGCGGAAAGTAGAAGGGGACAAAATC 

>RXA007 7 6 

ATGACTAACAATGTTGTTACTCCGCGCATGGATGAGCCTTTAAAGAAGAGCTCAGCCTTC 
ACCGACATCTCCTCCAGCCGTAAGACCACCAACACCGCAGCAACCGTCATCATTTATGGT 
GCGATGCTCATCGCAGCTGTGCCACTGGTTTGGGTGCTGTGGACCGTGATCTCTCGAGGC 
ATCGCTCCGATCCTCACTGCTGATTGGTGGTCCACCTCCCAGGCTGGCGTCATGCTGATG 
CTGCCAGGCGGCGGTGCAGCTCACGCCATGATCGGTACCTTCATGCAGGCGGTAGTCACC 
TCGGTGATTTCCATTCCAATCGGTATCTTCACCGCAATCTACTTGGTGGAATACTCCAAC 
GGTAACCGTCTCGGACGCTTGACCACCTTCATGGTTGACATCCTCACCGGTGTTCCTTCC 
ATCGTTGCGGCACTGTTCGTGTACTCCTTGTGGATCGTGCTCTTCGGCTTCGACCGCTCC 
GGCTTCGCAGTGTCCCTGTCACTGGTGATTTTGATGGTTCCAGTGATCATCCGAAACACC 
GAAGAAATGCTCCGCGTTGTTCCTCAGGATCTGCGTGAAGCGTCCTACGCACTGGGCGTG 
CCAAAGTGGAAGACCATCGCAAAGATCGTTCTCCCAACCGCACTGTCCGGTATCGTCACC 
GGCGTCATGCTCGCAGTCGCTCGTGTCATGGGTGAGTCCGCACCAGTTCTGGTCTTGGTT 
GGTTCCTCCCAGGCCAT CAACTGGAACCCATTCGGCGGTCCGCAGGCTTCCCTTCCACTG 
ATGATGCTTGATATGTACAAGGCCGGCACCGCACCAGCAACGCTGGACAAGCTGTGGGGC 
GCAGCCCTCACCCTGGTGCTCAT CATCGCTGTCCTGAACATTGGCGCACGAATCATCTCC 
GCCAAGTTCTCTGTCAAGCAA 

>RXA0077 6-downstream 

T AAT AAT C T C AGAAAAT ACAACA 

>RXA0 07 7 7-upstream 

TTAAGTGAATCGGGCGCCCTCTCCCAGCAATTGAGGGTAGGGCGCCCGATTTTACTAACA 
AGCTTTTTATCAATACGCCAGTTAAGGAAATAAACCACCA 

>RXA0 07 7 7 

AT GGC C AC T AAT G AGT C AG T C T C G GAG AAGC AAC G C C T GG AT G C AAC C AG GGT G C AGGCA 
CATCCTGTAGCAGTTAATGCGAACTCCTCTCAGACCAAGCCTTCAAAGAAGATTGTCGCC 
GAAGGTGGCGGAAGCGTTAAGCGTCCCGGCGATCGCATCTTCGAAGTCCTATCCACCGCT 
TCTGCAGCAATCATTACTGCGATAATCATTGCCATTGCGGCGTTCCTTATCTGGCGTGCT 
GTTCCCGCCTTGATGCGAAATGCTGAAGGTATTGGCGGATTCTTCACTTATTCAGGCGCT 
TGGAACACCACCGACATTGATGCAATGTACTTCGGTATTCCAAACCTGCTAGCTGCAACA 
CTTCTCATCTCTGTCATCGCACTGATCATCGCCATGCCGATTGCTCTTGGTATTGCGATC 
TTCTTGTCCAACTACTCACCAAAGCGCCTGGTTAAGCCACTTGGCTACATGGTGGACATG 
CTGGCTGCTGTGCCTTCCATCGTCTACGGCCTTTGGGGCTGGCAGGTGCTCGGACCAGCT 
CTGTCCGGTTTCTACACCTGGATTGAAAGCTGGGGCGGAAGCTTCTTCCTCTTCGCTACT 
TACCAAAACTCACCTTCTTTTGCTACCGGCCGTAACATGCTCACCGGTGGCATCGTGCTC 
GCAGTGATGATCCTTCCTGTTATCGAAGCAACCGCACGTGAAGTTTTCATACAGACTCCA 
AAGGGCCACATTGAATCTGCTCTTGCACTTGGCGCAACCCGCTGGGAAGTCGTTCGTTTG 
ACGGTTCTCCCATTCGGAATGTCCGGCTACGTTTCCGGCGCGATGCTCGGCCTCGGCCGC 
GCACTGGGTGAGACCATGGCGCTATACATGGTTGTTTCTCCATCCTCGGCGTTCCGCTTC 
TCGCTTTTCGATGGCGGTACCACCTTCGCAACGGCCATCGCCAATGCCGCTCCAGAATTC 
AACGACAACACCCGCGCAGGCGCGTACATCTCCGCCGGCCTCGTGCTGTTCGCCCTTACC 
TTCATCGTCAACGCTGGCGCTCGCGCCATGGTTAACCGCGGAAAG 

>RXA0 07 7 7 -downs tr earn 
TAGAAGGGGACAAAATCATGACT 

>RXA0082 8 

GAGCACCAATTTGTGGCGCGCACTGTGCGTGATGAGCTAGAAATTGGTCCGAAAATCATG 
AAAGTTGATGCAAGCGAGCGCATCGAGGAGTTGCTTGATCGGTTGCGCCTCCGCCACTTA 
GAAAATGCTAATCCGTTTACCTTGAGTGGTGGAGAAAAGCGCCGCCTATCTGTGGCGACA 
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GCCTTGGTGGCAGCACCGAAACTTCTCATTTTGGATGAGCCTACGTTTGGCCAAGATCCC 
G AG ACC T T C AC AGAGCT GG T GAC G AT GT T GCG T GAAT T AAC AG AC AACGGAAT C AGC AT T 
GTGTCAGTAACCCATGATCCTGATTTCATCGCAGCGCTGGGCGATCACCACATTGAGGTG 
AGCGCGAAG 

>RXA008 28-downstream 

T GAACC T GC T GA T CAAAAT T AAT 

>RXA0 08 32 

ACACTGACAGCAGTGGTGTACGGGTTCTTCCTGTTTCGCCAAATGGGTGCCCAAGCTGGT 
GAATTTCAAGAGGTCGAGGTCGCAGAAAAGGCAGACGACGCAGCAAAATGGGAGGTCCCA 
TTTAGAGGCTTAATCTTGATTATCACTGTGCTCCCCATCGTGTTGCTGTCCCATGACATG 
GCCACGGTGATGGATGAAGTCCTGGCAAGCCTTGGTGCACCCGTAGCAATGGCTGGATTA 
ATTATTGCCACCATTGTCTTCTTGCCAGAGACCATCACCTCCTTGAAAGCTGCGTGGACA 
GGAGAGATTCAGCGAGTAAGCAACCTCGCGCATGGAGCCCAAGTATCAACGGTGGGGCTG 
ACAATCCCAGCTGTTCTAGTGATCGGCGTGATCACAGGTCAAGATGTAGTTTTGGGGGAG 
ACCCCGATCAACTTGTTGCTGCTGGGAACCACCATTGCGGTGACAGCCATTGCGTTTAGC 
TCCAAGAAAGTCAGTGCTGTGCATGGCTCGGTGCTGCTCATGCTTTTCGGTGTTTACATG 
ATGAGCATGTTCGCC 

>RXA008 32-downstream 
TGATTTAGGTAGCCTGGTGGGAA 

>RXA00 934 

CCAAGTTTTTCCATGGCGGCGCTACCCTTTGCGGAAGGCCCCATCGTTGCTACTTACCAC 
GCCTCCAGTAGCGGATCGAAGCTGCTCAAGGCTTTCTTACCAGTGCTTTCGCCCATGCTG 
GAGAAAGTGCGCGCAGGCATCGCCGTGTCTGAAATGGCTCGGCGCTGGCAGGTGGAGCAA 
GTCGGCGGCGATCCCGTGCTGATCCCCAACGGGGTAGAGACCTCCATGTTCAAAGCCGCG 
CGCCAAATCGAACCGAATGATCCTGTAGAGATCGTCTTTTTGGGTCGCCTCGATGAGTCC 
CGCAAAGGCCTCGACATCCTCCTGCGCGCTCTGACCAGGCTGGATCGCCCGTTTACCTGC 
ACCGTCATTGGCGGCGGCACCCCGCGAGAAGTCGCCGGCATCAACTTTGTGGGCCGCGTC 
AGC GAT G AGG AAAAGGCAG C AAT C T T AGG T C G C GC AG AC AT C T AT G T C GC ACC CAACAC C 
GGCGGCGAAAGCTTCGGCATCGTGCTAGTTGAAGCGATGGCCGCGGGATGCGCTGTCGTC 
GCCAGCGACCTAGAAGCGTTCTCCCTGGTCACCGATTCTGAAGCCGCACAGCCAGCGGGC 
GTGCTATTTAAAACCGGCTCAGACGCCGACCTAGCCAAAAAACTTCAAGCGCTTATCGAC 
GACCCC TCCTCCCGTTCCACGCTTATCGCCGCGGGGCTAAAGCGCGCAAACGCCTACGAC 
TGGTCGACAGTATCCACCCAGGTCATGGCAGTCTATGAAACCATTGCGATCGACAAAGTG 
AGGCTTGGA 

>RXA0 0 934 -downstream 
TGACCCTTGTTTACCTCCTCATC 

>RXA00939 

GGTGTCCTGCTCGGTGGAGTGACCATGTCGATTGGCATGCTCGTCCACGAGGCCTCCGTC 
CTGCTGGTCATCGCGATTGCGATGCTCCTGCTGCGCCCCACCCTGAAGGAAGACAAGGAC 
AAGGCAGACGTCAGTACTGCTGACGCCGCGAAGGAGACGCTGAGCGCC 

>RXA00939-downstream 

T AAC GAC AC AAT C G C C AC AG C C A 

>RXA00 94 2-upstream 

CATTGACCGGCAGCTCGTCTGATTCACTGCACATCGTACATTGGACGGTGGACACGTTTC 
AG AG T C C GC T GG AT T T CAT C AC AT C GG AAG G AAG AG AAT T 

>RXA00 94 2 

TTGAGTACCAAAAATTACCACGTCGAGGGTTTGACCTGCGCAAACGGTGTAGCTTCCGTA 
GAGG AT G AAAT CGGC AT T GT T GC GGGCAC CC AGGG T GT GG AT AT TG AT AT T GAG ACC GGC 
CGCGTCACGGTGACTGGTGAAGGTTTCACTGACGAGGAAATCATTGAGGCTGTCGCGAAC 
GCGGGCTACAAAGTTTCTGGGCGG 

>RXA0 0 94 2 -downs t ream 
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TAGCACAAT T AC AC AT T C AT CT C 
>RXA0 0 950-upstream 

TCTCCGTACGCCCCACGAAGACACCTCGAAGTTCCCACGCGAAATGTTTCACGTGAAACA 
TCTGCTGATTTTTGTCTCCAAGTGGAGTTGAATGAGAGTT 

>RXA0 0 950 

ATGAACACTCCGGCAGTTCAGGTTCAAAATCTAAGTTTGAGTTTTGGGTCGTTCACAGCT 
GTCAACGGCCTCAGCCTCACGGTGGAGCAGGGGAGCATTCACGGCTTCCTCGGCCCCAAC 
GGTGCAGGAAAGTCAACAACCATCAGGGCACTCATTGGAGTGCTAAAACCCCAAACAGGT 
TCAGTCGCTATTCTCGGCCAAGATCCTGTTGCTCACCCCGATGTCCTTCGAAGAGTTGGC 
TACGTTCCAGGAGATGCCACACTGTGGGACAACCTCACTGGGGCGGAAGTTTTCAGGGCG 
CTCGAATCACTCCGCAAGACTCCATCCAACCGAGCTCTAGAAAACGAGCTCATTGACGCC 

T T C C AAT T G GAT C C C T C G AAG AAG AT C C G C G AAT AC T C G AC AG GT AAC AG AAG G AAAGT C 
AGTCTCATCGCGGCGCTCAGTCATGAGCCCGAGCTCCTCATCGTTGACGAGCCCACCGCA 
GGCTTGGATCCCATCATGGAGCAAGTCTTTGTCACCTATGTCCGCAAGGCACGAACCAAC 
GGCGCGTCCGTGTTACTCAGCAGCCACATTCTCAGTGAGGTGGAGCAGCTGTGTGATTAC 
GTCACGGTCCTTAAAGAGGGGCGAGCAGTTGCATCTAATGAGGTGAGCTATCTGAGGAAG 
ATCTCCGCTCACCGCATTACTGCCACGATTCCGGCGGTACCTCAACACCTTGCTGGCAGG 
GGAGAAGTGGATTTCGATGCTGGCCATCTCAGCATCACCTGCGATGCCTCCGAGGTTCCC 
GATATTTTGCGCATCATCATCGACGCTGGCGGCCAGGACATCATCAGCACCGCGGCGTCG 
CTGGAGGAGATCTTCTTGCGTCACTATGGAGAAACCGTGAGTGGTTCAGAAAGCAAGGCA 

TCACAA 

>RXAO 0 95 0 -downs t re am 
TGATCCGTCTTAATCTACGTCTT 

>RXA00960 

CTGAAAAACGATGTTGATGTCAACGTCGCAGGCTTTGTTGTCCCACTGTGCGCCACCATC 
CACCTAGCTGGATCGAT GATGAAGATCGGCCTCTTCACCTTCGCTGTTGTCTTCATGTAC 
GACATGGAAGTAGGCGTCGGCCTCTCCATCGGATTCCTCCTCATGCTGGGCATCACCATG 
ATCGCCGCACCAGGCGTTCCCGGCGGAGCCATCATGGCAGCAACCGGCATGCTGGCCTCC 
ATGCTCGGATTCAACACCGAACAAGTCGCCCTCATGATCGCCGCTTACATCGCGATTGAC 
TCCTTCGGCACCGCAGCAAACGTCACCGGCGACGGCGCAATCGCAGTCATCGTGAACAAA 
TTCGCCAAGGGCCAGCTGCACACCACTTCCCCAGATGAAATCGAAGAAGACGACCGCGTT 
G C C T T C G AC AT C AC T C CAT C G GAT G T G G AAC AT C AC AAG 

>RXA00 960-downstream 
TAGAAACCCGCATTTTCTGTAGT 

>RXA0098 0-upstream 

GTTGATGGACAGGCAGGTTGCTGTTGGATCTGCTGAGTTACTTGATCATGAACCAGACTC 
GACCAGGATCCTGGAGCTAAATGCCGAAGGAAAGACCGCG 

>RXA00 98 0 

ATGTTTGTCGGAGTGAACGGACACGCCATTGGAATCGTGGCCGTCGCCGACGCCGTTCGT 
TCAGATTCTGCCTCAGCAATCGAATCGCTGCATAAGGCGGGCATTCAAGTTGTCATGGCG 
ACTGGCGACGCTCACCGCGTTGCACAAAACGTGGCCTCCAAGCTGGGAGTGGATGAAGTC 
TACTCAGAGCTACTCCCTGAACAGAAATTAGAACTGGTGCGTGATCTGCAAGCTGCCGGC 
AAAACGGTCGCGATGGTGGGTGACGGAGTCAACGACACCCCAGCATTGGCAGCTGCTGAT 
ATCGGAGTAGCGATGGGCGTGGCAGGTTCCCCTGCAGCCATTGAAACCGCTGATATCGCA 
CTCATGGCGGATCGTCTCCCACGGCTGGCACATGCAGTGACCTTGGCAAAACGCACCGTA 
AGAACCATGCGCATCAATATTCTGATTGCGTTGGCTACCGTGATGGTGTTACTAGCTGGC 
GTCCTATTTGGCGGAGTTACCATGTCGGTTGGCATGCTCGTTCACGAAGCAAGCGTGCTG 
CTTGTTATCAGCATCGCCATGCTGTTGCTGCGTCCAACACTTAAAGAAGATGCTGCGCAA 
GCAAGTGATATTAAACGCTCGGAAATACAACAGATCGCA 

>RXA0 0 980-downstream 
TAACCAATGGCTGGGTACTGATG 

>RXA01000 
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ATGTTGGCTGCCCGCGGGGTGGGACCTTATTGGCTGCGTACCGTTTTACGGTTCGTGTTC 
GCGGTGATTCGTGCGTTCCCCGAAGTGGTTATCGCAATTATTTTGCTAACTGTCACCGGC 
CTAACTCCTTTTACTGGTGCGCTCGCATTGGGTATCTCCGGTATTGGACAACAGGCAAAG 
TGGACCTATGAAGCCATTGAGTCCACTCCCACCGGCCCGTCAGAGGCAGTGCGTGCAGCG 
GGTGGAACTACGCCGGAGGTTCTGCGGTGGGCGTTGTGGCCACAGGTTGCGCCATCCATT 
GCATCTTTTGCCCTGTACCGCTTTGAGATCAACATCCGTACCTCTGCGGTATTGGGCATC 
GTTGGTGCAGGTGGTATCGGTAGTATGCTTGCCAATTACACCAACTACAGGCAGTGGGAC 
ACCGTGGGCATGCTGCTCATCGTCGTGGTTGTCGCAACGATGATCGTCGATCTCATCTCC 
GGCACCATCCGCCGCCGCATCATGAAGGGGGCTAGTGACCGTGTCGTGGCACCAAGCAAC 

>RXA0 100 0-downst ream 

T GACGCT CC ACC AAGCAT CCGCA 

>RXA01002 

CCCACGGAGCACGACAAGCAGATTGCTTTTCACGCGTTGGAGTCCGTGGGCATTTTGGAC 
AAAGTGTGGACCCGAGCTGGTGCTTTGTCGGGTGGACAGAAACAGCGCGTTGCTATTGCG 
CGCGCCTTATCGCAAGATCCGTCTGTCATGCTGGCAGATGAGCCTGTGGCAAGCCTTGAT 
CCGCCAACCGCGCATTCCGTGATGCGCGATCTAGAAAACATCAACAACGTGGAAGGCCTC 
ACCGTGTTGGTGAACTTGCACTTGATTGATTTGGCTCGTCAATACACCACAAGGCTTGTG 
GGTTTGCGTGCCGGCAAGCTGGTCTATGACGGTCCTATCTCTGAGGCCACCGATAAAGAC 
TTTGAAGCTATCTATGGTCGCCCCATCCAGGCTAAAGACCTGCTAGGTGATCGCGCA 

>RXA01002-downstream 
TGACCACGCCTTCTTCTACACTT 



>RXA01003-upstream 

AGCTGGTCTATGACGGTCCTATCTCTGAGGCCACCGATAAAGACTTTGAAGCTATCTATG 
GTCGCCCCATCCAGGCTAAAGACCTGCTAGGTGATCGCGC 

>RXA010 03 

ATGACCACGCCTTCTTCTACACTTATCCCACAAAAGCCTCGGGCTGGGGTAAAGACCTAT 
CTCATCATCGGCGCCATCGTTGTCTTCACCGTGGCAACAGCAACCCCAGCGCTAGGTGGC 
ATTGAGCTTGATTTCGCTTCCATTGCTGCGAATTGGCGCAATGGTGCCAACAAACTCCTG 
CAAATGCTGCAGCCCAACTTTGCGTTCTTGCCTCGTACGTGGCTTCCCATGTTGGAAACC 
CTGCAGATGGCGCTTGTTGGAGCTGTCTTGTCTGCTGCCGTATCGGTGCCTTTGACGTTG 
TGGGCAGCGCAGGCAACCAACACCAGTGCGATTGGTCGTGGCATTGTCCGCACCATCATT 
AACGTGGTGCGCTCTGTCCCCGACTTGGTGTATGCCACCATCTTGGTCGCCATGGTTGGT 
GTCGGCGCATTACCTGGCATTTTGACGCTGTTTCTGTTCAACCTGGGCATCGTGGTCAAG 
CTTGTCTCTGAGGCCATTGATTCCACTGAGCATCCCTATATGGAAGCAGGACGCGCAGCA 
GGTGGATCACAGTTCCAAATCAACCGAGTCTCCGCGCTTCCTGAAGTCATGCCGCTCTTT 
GCCAACCAATGGCTCTACACCCTAGAGCTGAATGTACGCATCTCCGCCATCCTTGGCATC 
GTGGGCGCAGGTGGCATCGGCAGGCTGCTTGATGAACGCCGAGCTTTCTATGCCTACGCG 
GATGTTTCCGTGATCATTCTGGAAATCCTCATCGTGGTGATTGTCATTGAAGTAATCTCC 
AACGCACTTCGAAAGAGGCTGGTA 

>RXA01003-downstream 
TGAGCACCTTAACCTCTCACCGC 

>RXA0100 6-upstream 

GCCTTACGTGAAGGGCTTTAGCCCCGAAGTGATCGGCCGCCCCAGCTTCTATGAGACCTA 
CAT T GAC CAT T CCAGC GACC AT T CC AGT GAGGAGGAC T AA 

>RXA01006 

ATGACTACCTCGCAGATTCTGCGCCGCATCGGCCAAGCCGTCTTGGTCTTGTTGGTCACC 
TTTACCTTGGCGTTCATCATGCTTTCCGCCCTCCCTGGCGATGCTGTGTCCGCCCGCTAT 
TCCAGCCCTGATTTGGGTCTGTCACCTGAGCAGATCGCACAGATCCGTGAATCCTATGGT 
GCCGATGAATCCCTGATCGCTCAGTACTTCTCCACCTTGGGTGGCTTCCTTGTAGGTAAC 
TTCGGTTACTCCGTACAAACCGGAACTGCCGTGGCAACCCAGCTGGCAGAAGCCCTACCA 
GGCACCTTGACCTTGGCTATTTTGGCATTCTTGCTCGCAGCCATTTTGGCACTGGTTATT 
TCCATTCTTGCCACCATGGATCGCTTTGCATGGATCAAGGGCATCTTCCAGGCTCTGCCT 
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CCATTCTTTGTGTCCCTTCCAAGTTTCTGGTTGGGCATCATCTTGATCCAGATCGTGTCC 
TTCCGCCTTGGTTGGGTCCCCGTTATTGGGACCACCCCGGCACAAGGACTGATCCTGCCG 
ACCATCACCTTGTCCATCCCAATTACCGCTCCGCTTGCACAGGTGCTCATCCGCTCGATT 
GAAGAGGTCAAGGCACAACCGTTCATCGCGGCTGTTCGTGCTCGCGGTGCGGGTGAAATG 
TGGATCTTCTTCCGCAACATCATTCGCAACGCCCTTTTGCCAACCCTGACGATTGCCGGC 
ATCTTGTTTGGTGAACTAGTCGGTGGGGCCGTGGTCACCGAGGCAGTGTTCGGCCGCGCT 
GGACTTGGCCAAATGACCGTCAACGCAGTGGCCAACCGCGATATGCCAGTGATGCTTGCC 

ATCGTGGTGATCGCAGCT 



>RXA01012-upstream 

GACCTCATGGTGGCTGACTGTGCTGCCTGGTTTTGTCATCATCGCCGTGGTTATGTCTGC 
CAACTACCTAAGCCGCATCATTCAGAAGGAGGCATAGAAA 

>RXA01012 

ATGACTACTCCCTTGTTAGAGATCAACGATCTGGTTGTCTCCTATCAAACTGCTAAAGGT 

TTGGTGCATGCTGTCAACAATGTCAGCCTGGAGGTGCACCCTGGCCAAATCACCGCGATT 

GTTGGTGAGTCCGGTTCTGGTAAGTCCACCACCGCTCAGGCCGTGATTGGTTTGCTGGCT 

GATAATGCTGAAGTGGATTCTGGTCGGATTTCTTTCAACGGCCGTTCCCTTGTTGGCTTG 

AACGCACGTGAGTGGAAAAACGTTCGCGGTACCAAAATTGGTTTGATTCCGCAGGACCCC 

AACAACTCTCTGAACCCGGTGAAAACTATCGGCGCTTCAGTGGGGGAGGGCTTGGCTATC 

CACAAGCGTGGAACCGCCGCCGAGCGCAAAAAGAAGGTCATTGAGCTTCTAGAGCGCGTG 

GGTATTGATAACCCAGAGGTCCGCTAT GACCAGTACCCGCATGAGCTGTCTGGTGGCATG 

AAGCAGCGCGCGTTGATTGCCGCTGCCATTGCACTTGAACCAGAGCTGATCATTGCCGAT 

GAGCCCACATCTGCGCTGGATGTGACCGTGCAGAAAATTATTCTCGATCTGCTGGAAGAC 

ATGCAGCGTGAATTGGGCATGGGTATTTTGTTCATTACTCACGATCTAGCCGTGGCAGGC 

GATCGGGCGGATCGCATCGTCGTCATGCAAAAAGGCGAGGTGCGCGAAAGTGGTTACGCG 

GCTTCGGTCTTGACCGACCCCCAGCATGAGTATTCCAAGAAGTTGCTTGCCGACGCGCCC 

TCCCTCACCATCGGCGAGATCCCCACGCGAGTTCCGGCCGTAGATCCGGAGGTAGCGCAG 

GCCAAAGGCCCGCTTCTGGTAGTGGATAAATTCCGCAAGGAACACCAACGAGGCAAAGAA 

GGAGCATTTGTTGCCGCAAATGATATTTCCTTCGAAGTACTGCCTGGCACCACGCATGCC 

ATCGTCGGTGAATCCGGTTCTGGTAAAACCACGCTTGGCCGCGCGATCGCGATGTTTAAT 

ACGCCGACCTCTGGTTCCATTTCAGTAAGTGGCAAGGACATCACCAACCTGTCCAAGGCC 

CAGCAGCGGGAACTGCGCCAGCAAATCCAGCTGGTGTACCAAAACCCGTATTCTTCCCTG 

GATCCTCGCCAAACCATTGGCTCCACCATCGCGGAACCTCTGCGCAATTTCACCAAGGTG 

AGCAAGCAGGAAGCCGACGAAAAGGTGGCACACTACCTGGAACTGGTGGCGCTTGACCCG 

GCTCTTGCCACCCGTCGCCCACGTGAGCTCTCTGGTGGTCAGCGCCAGCGCGTCGCCATT 

GCTCGTGCCATGATTTTGGAACCTGAATTGGTGGTTTTCGACGAAGCCGTATCCGCGTTG 

GATGTGACTGTGCAGGCACAAATCCTGCGCCTGCTCGACGATCTGCAACGAGAGCTAGGC 

TTGACTTACGTGTTTATTTCCCACGACCTGGCTGTGGTCCGTGAAATCTCTGACACTGTG 

TCTGTGATGAGTCGCGGCAACCAGGTGGAACTTGGAAAAACCGCAGAAGTATTTAACAAC 

CCGCAAACCGATTTCACTCGCCGACTCATCGACGCGATCCCAGGATCGCGCTATCGTGGT 

GGCGAACTCAATCTTGGACTA 

>RXA0 10 12 -downstream 

T AGG AG C AG AT C T TAAAAAT GTC 



>RXA01013 

TTGGGCAATCCTTGGACGAGGCCTGCTGCTGTTATTTCCATCGTGGTACTCGCCGTTGCG 
GTGCTGATGGCACTTGTTCCTGGACTGTTTACCTCCCAGGATCCGTTCACTGGCGATGAT 
GTGGCGCTGCTTGGGCCAAGTGGCACCCACTGGTTTGGTACCGATTCCGTGGGACGCGAT 
CTCTACAGTCGTGTTGTTTACGGCGCGAGGGAAACCCTGCTCGGTGCACTGATCGCAGTG 
CTGGTTGGTCTGATCGTGGGAACCCTGATCGGACTGCTCGCAGGTGCACAGCGCGGTTGG 
GTTGACACTGTATTAATGCGTTTCGTGGATGTGCTGTTGTCCATCCCGGCACTGCTGCTC 
AGCTTGACTGTCAT TATCCTTTTGGGATTCGGCACCATGAACGCAGCGATCGCAGTCGGT 
ATTACCTCTGTTGCCACCTTCGCGCGTCTGGCGCGTTCCCAGGTGATGACTGTTGCAGGT 
TCCGATTTCGTGGAAGCTGCATACGGTTCCGGTGGCACCCAGGCGCAGGTGTTGTTCCGC 
CACATTCTGCCTAACTCTCTGACCCCAGTGTTTGCTCTTGCAGCACTGCAGTTCGGTTCC 
GCGATTTTGCAGCTGTCCGTGTTGGGCTTCTTGGGCTACGGCGCTCCGGCACCAACACCA 
GAGTGGGGTCTGCTGATCTCTGATGCCCGCGACTACATGGCGACCTCATGGTGGCTGACT 
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GTGCTGCCTGGTTTTGTCATCATCGCCGTGGTTATGTCTGCCAACTACCTAAGCCGCATC 
ATTCAGAAGGAGGCA 

>RXA01013-downstream 
TAGAAAATGACTACTCCCTTGTT 

>RXA01070-upstreann 

CAGCTTCGGTTAATTTGGTCACACTAATGCAAT7WVTTCCTGTCTACAGCGTTACAGTTA 
AT G AAT T C AAT T C AAC C GC T AAAC G C AAGG AG T GC T AC C C 

>RXA01070 

ATGGCTAACGCCACCGCACAGAAGGGCCGTTTCGGCCTTCCCGGCTGGATGACTGGCTTT 
GGTGCCCAGGTTATCGCCGGCCTCATTCTTGGTCTTATTCTCGGCCTTGTCGCCCGAGGC 
ATGGACAGCGGCGCTGCAGACGGTGAAGCAAGCTGGCTTACCGGTCTTCTTAGCGGCGTC 
GGTTCTGCTTATGTTTCTCTACTTAAAGTTATGGTTCCACCACTGGTGTTCGCTGCAGTG 
GTTACCAGTGTGGCAAAGTTGCGCGAGGTAGCTAACGCTGCTCGCCTGGCTGTTTCCACC 
TTGGTGTGGTTCGCCATTACTGCATTCTTCTCTGTGCTCGCGGGTATCGCCGTAGCGCTG 
ATTATGCAGCCTGGTGTTGGATCCACTGTCGACGCATCTAATGCTGCTGATCCTTCTCGC 
GTGGGCAGCTGGCTGGGCTTTATCCAGTCCGTTATTCCATCAAACATTCTGGGACTTTCC 
GGTTCTTACAGTGAGAACTCTGGTGTGAACCTGTCCTTCAACGTGCTGCAGATCCTGGTT 
ATCTCCATTGCGATTGGTGTTGCAGCTCTGAAGGCTGGCAAGTCCGCCGAGCCTTTCTTG 
AAGTTCACCGAGTCCTTCCTCAAGATCATCCAGATCGTGTTGTGGTGGATTATTCGCCTG 
GCTCCAATTGGTTCCGCTGCGCTGATCGGTAATGCTGTTGCTACCTACGGTTGGTCTGCA 
CTTGGATCCCTGGGCAAGTTTGTTCTTGCGATCTACGTTGGTCTGGCAATCGTCATGTTC 
GTTATCTACCCAGTCGTGCTGAAGCTCAATGGAATTCCTGTTCTTGGATTCTTCAAGCGC 
GTTTGGCCTGTCACAAGCCTTGGCTTTGTTACCCGTTCCTCCATGGGCGTTATGCCAGTT 
ACCCAGCGCGTTACTGAGCAGTCCTTGGGTGTTCCATCTGCGTACGCTTCCTTTGCTATC 
CCACTGGGTGCGACCAGCAAGATGGACGGCTGCGCTGCTGTCTACCCAGCTGTTGCCGCT 
ATCTTCGTGGCACAGTTCTACGGCATTGACTTGAGCATCATGGATTACGTACTGAT CATG 
ATCGTCTCTGTCCTGGGCTCTGCTGCAACTGCAGGCACCACTGGCGCAACCGTCATGCTG 
ACCCTGACCCTATCCACCTTGGGTCTGCCACTTGCTGGTGTTGGTCTGCTGCTGGCTATC 
GAGCCAATCATCGACATGGGACGTACCGCAACCAACGTCACCGGTCAGGCACTGGTTCCT 
GCGATCGTTGCTAAGCGCGAGGGCATTCTGGATCAGGATGTGTGGGATGCTGCTGAAAAG 
GGTGGCGCTGCTATTGAAATGGCAACCGTCTCTGAGAAAGAAACTGAGCCTGCAGAGGTT 
CGCTCC 

>RXA0107 0-downstream 
TAAGCTCTCTTGAGTACCTGAGA 

>RXA01 094 -upstream 

GTCAGCTGACCGGGGTAGCGGGCGGTGGGCGGACAAGTCTTGCTAGATTGAAGTGCATTA 
CTTGTCGCCTGACTGTTAGGTTTACGTTGTTGTGGATGTC 

>RXA01094 

ATGACTTTGGCCACGATTCCCTCACCACCGCAGGGTGTGTGGTACTTGGGTCCCATTCCG 
ATTAGGGCCTATGCGATGTGCATCATCGCTGGCATTATTGTTGCCATTTGGCTGACGAGA 
AAGCGCTACGCCGCCCGCGGTGGAAACCCTGAAATCGTCCTTGATGCAGCGATCGTGGCA 
GTTCCTGCCGGAATCATCGGTGGACGCATTTATCACGTCATTACCGACAACCAAAAGTAC 
TTCTGCGATACCTGTAACCCCGTCGACGCCTTCAAAATCACCAACGGTGGTCTGGGCATC 
TGGGGTGCAGTGATCCTCGGTGGCCTGGCAGTGGCCGTATTCTTCCGGTACAAAAAGCTT 
CCTCTTGCACCTTTCGCAGATGCCGTGGCACCTGCAGTTATCCTGGCGCAGGGAATTGGT 
CGTCTGGGCAACTGGTTTAACCAGGAGCTCTACGGTGCAGAAACTACCGTTCCATGGGCT 
TTGGAAATCTACTATCGGGTAGATGAAAATGGAAAATTCGCACCGGTGACAGGAACATCC 
ACCGGTGAAGTAATGGCTACTGTTCATCCAACATTCCTCTATGAACTGTTGTGGAACCTA 
CTGATCTTCGCTTTGTTGATGTGGGCTGACAAGCGATTCAAGCTGGAACATGGCCGAGTA 
TTTGCTCTCTACGTAGCTGGTTACACCTTGGGCCGTTTCTGGATTGAACAAATGCGCGTT 
GAT G AAG C C AC G C T TAT T G G C GG CAT CC G AAT C AAC AC CAT C G T C T C C GC AG TAG T G T T T 
GCCGGCGCGATCATCGTGTTCTTCCTGTTGAAGAAGGGTAGGGAAACTCCCGAAGAGGTA 
GATCCGACTTTCGCAGCGTCTGTTGCAGCAGATGCTGTAGCTTCGCCAGATAGAAAACCC 
TTGCCGAAAGCAGGGGAGGGCATTGATGGAGAAACGCCCTCAACGCGA 
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>RXA0 10 94 -downstream 
TAGGTTT CAAC C AT AGG CC T GAC 

>RXA01135-upstream 

CAT T T AC TAAT C T C AC AAGAC AT CGC C T AAT G AAT AC AG ACT AGCCT AT T C AAAT T CAAA 
GAAC AC TCGGTATGG C AC C T GAT T T AAG GAT GC T G C AAT C 

>RXA01135 

GTGACACATATCCTCTTCGACAGCAGGCGTTTTCTGCAACTGGGCGCTTTTGCGTCCTTG 
AGCACCGCATTGGCCGGAGCGGCCCGCTACGTGACGTCGACAAGCAATAATGAACCTGCG 
GATAACACTCCCCTGACCATTGGCTACGTGCCTATTGCGGGCTCGGCGCCGATTGCTATC 
GCAGATGCGCTAGGGCTGTTTAAGAAACACGGCGTGAATGTCACGTTGAAGAAGTACTCA 
GGCTGGTCCGACCTGTGGACCGCCTATGCAACAGAGCAGCTTGATGTTGCGCACATGCTG 
TCGCCGATGACTGTGGCGATTAAT 

>RXA01141 

GTCAATTCAGCGGCGGATCTTAAAGGCATGGTGCTGGGAATTCCTTTTGAATATTCAGTC 
CATGCGCTGCTCCTGCGCGATTATCTCGTCTCAAACGCAGTTGATCCCATCGCCGATCTT 
GAGCTTCGCCTGCTCCGACCTGCCGATATGGTCGCACAATTGACAGTTGAGGGCATCGAT 
GGATTCATTGGGCCTGGGCCGTTTAATGAACGCGCCATCAGCAATGGCTCCGGCCGGATT 
TGGCTGCTGACCAAACAACTGTGGGACAAACATCCATGCTGCGCCGTGGCGATGGCCAAA 
GAGTGGAAAGCTGAACACCCCACGGCGGCTCAGGGTGTGCTTAATGCGCTGGAGGAAGCC 
TCCGCAATTTTGAGCAATCCGGCACAATTTGATTCCTCGGCACGCACGCTGTCGCAGGAA 
AAATACCTCAACCAGCCTGCCACGTTGCTGGATGGACCGTCG 

>RXA0 1141 -downstream 
TAATCATCGGCATCACCGGCTTA 

>RXA0 114 2 

ACCCGCACCCACCTCGAACAAGTAGGCCTCACCGACGCCGCCGAACGGCGCCCCGCCCGC 
CTCTCCGGCGGCATGCAACAGCGAGTCGGCATCGCACGCGCCTTCGCCATCGACCCACCA 
ATCATGCTTCTCGACGAACCCTTCGGAGCCCTCGACGCCCTCACCCGCCGCGAACTCCAG 
CTCCAACTACTCAACATTTGGGAAGCCTCCCGCCGCACCGTCGTCATGGTCACCCACGAC 
GTCGACGAGGCCATCCTGCTCTCCGACCGAGTTCTCGTGATGTCCAAGAGCCCCGAAGCC 
ACCATCATCACCGATATTCCAGTGAATCTTCCCCGCCCCAGACACGAGCTGAGTGAAGAC 
GCTTCTGTTGAAGCCGAGACCACAGCCCTGCGTAAGCGGATGCTGCATCTGCTGGAGCAC 

>RXA0 114 2 -downstream 
TAGTTTCTAACACGTCTTTTAAA 

>RXA0 11 64 -upstream 

G C C GAT C G T GAT T GAT G AAG AC GAG AT C C AAGC C T G GAC T T C T GAT C T C AAAC C T G AAG A 
T T T C ACC AAAGGT AAAGAT G AAT C C GAC G G T GAG AAAT AA 

>RXA01164 

GTGACACTGTTTGTTCGGCTCGCCCTTGCTGCTGTGGGCGGGCTTTTTGTCTTTGCTTCC 
AATGAACCGATCGGCTGGTTTGTCGCGGGAATTGTTGGCACTGCATTATTTTTTATCTCC 
CTTGCGCCGTGGGATCTGGGAGTTCCCCAAAAGCGGCGGAAGAAGAATGAGCCAGTCCCA 
TTTTTGCAACAGATGTCCACGGGCCCAACTGTTGTACAGGGCATGCTTTTAGGTTTTGTC 
CATGGCCTGGTGACATATTTGCAGCTGTTGCCGTGGATCGGTGAGTTTGTTGGCTCACTG 
CCTTATGTCGCGTTGTCAGTTGTCGAGGCGCTTTATTCCATTGCTCTTGGTGCTTTCGGC 
GTGCTCATTGCGCGTTGGAGGGACTGGAAGGTTCTCCTGTTTCCGGCGATGTATGTGGCT 
GTGGAGTATCTAAGAAGCTCGTGGCCATTTGATGGATTCGCGTGGGTTCGCCTGGCATGG 
GGTCAAATTAACGGTCCGTTGGCTAATCTCGCAGCGCTTGGTGGGGTAGCGTTTGTCACT 
TTTTCCACGGTGCTGGCTGCCGTGGGTGTGGCCATGGTGATTATTTCCAAGAAGCGACTG 
GCCGGCGCAATCATCACCGCGAGTGTGATTGCTATCGGCGCGGTGTCATCCCTGTACGTT 
GACCGCAATGGCACGAGCGATGAAAGCATCGAAGTAGCCGCAATTCAGGGCAATGTGCCT 
CGGATGGGATTGGACTTCAATGCACAGCGCCGCGCGGTGCTGGCGAATCACGCACGGGAA 
ACCCTCAAGCTGGATGAACAAGTGGATTTGGTGATCTGGCCGGAGAATTCCTCAGACGTC 
AACCCATTTTCCGATGCACAAGCAAGAGCCATTATCGATGGAGCAGTGGAACATGTTCAG 
GCACCTATTTTGGTGGGCACGATCACCGTCGATGAGGTTGGTCCACGCAACACCATGCAG 
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GTATTTGATCCTGTTGAAGGTGCCGCGGAGTACCACAATAAGAAGTTCTTGCAGCCGTTT 
GGTGAATACATGCCGTTTCGCGAATTCCTGAGAATTTTCTCGCCCTACGTTGATTCCGCT 
GGA7U\CTTCCAGCCCGGTGATGGCACCGGCGTAGTGGAGATGAATGCTGCGAACTTAGGC 
CGCGCTGTGACAGTGGGCGTGATGACGTGTTACGAGGTCATCTTCGACCGTGCTGGCCGC 
GACGCCATCGCCAATGGGGCTGAATTTTTGACCACGCCCACCAACAACGCCACCTTCGGA 
TTCACGGACATGACGTATCAGCAATTAGCAATGAGCAGGATGCGTGCCATCGAATTTGAT 
AGGGCGGTGGTTGTTGCAGCTACATCGGGTGTTTCGGCTATCGTCAACCCTGATGGAAGC 
ATTTCCCAAAACACCCGAATTTTTGAGGCCGCCACCTTGACGGAATCCATTCCACTCAAG 
GACACTGTCACCATCGCAGCGCGGGTTGGTTTCTATGTTGAATTACTGTTGGTTATCATT 
GGTGTATTAGCTGGACTATTCGCCATTCGAATGAATAGCCGTTCAAAGTCTGCGAAAGGT 

TCCGCTCGGCCCGCA 
>RXA01168 

CGCACCGCAACCCCTGACGTTCACGTACTCATCGTGGACGACAACAGCCCAGACGGCACC 
GGCGAGCGCGCAGACAAGCTTGCTGCTGACGACGACCACATTTTTGTCCTCCACCGCGAA 
GGCAAAGGCGGCCTGTGCGCAGAGTACATGGCTGGCTTCCAGTGGGGCCTGGAGCGCGAC 
TACCAGGTCCTGTGCGAAATGGACGCCGACGGCTCCCACGCACCAGAACAGCTGCACCTG 
CTGCTCGCTGAGATCACCAATGGCGCTGACCTGGTCATCGGCTCGCGCTACGTGCCAGGC 
GGCCGCGTAGTCAACTGGCCCAAGAACCGTTGGCTCTTGTCCAAGGGCGGCAACGTCTAC 
ATCAGCGTCGCGCTCGGCGCCGGCTTGACCGATATGACCGCAGGGTACCGCGCTTTTCGA 
CGTGAAGTGCTAGAAGCACTGCCGCTTGATGAGCTCTCCAACGCTGGGTACATTTTCCAA 
GTTGAGATTGCCTACCGTGCAGTTGAAGCCGGATTCGATGTTCGTGAAGTTCCCATCACT 
TTCACCGAGCGTGAGATCGGCGAATCCAAGCTGGACGGCAGCTTTGTCAAGGATTCCCTG 
CTCGAGGTAACCAAGTGGGGCCTCAAGCACCGCGGTGGCCAGGCCAAGGAACTGTCCAAG 
GAAATGGTCGGCCTGCTGAACTATGAGTGGAAGCACTTCAAAAAGCGCAACACCTGGCTC 

>RXA0 11 68 -downstream 
TAAACTGCTTGCCGGTTAGTGAA 

>RXA0118 5-upstream 

TCAGCTGGTAGCGTCGCATGTATTATTGGTGCTTTTCACTAATAGCAATGCACTAACGCA 
CATAGCCGCCGACACGTGAATCGAAAGAAGTTCATCTCCG 

>RXA0118 5 

ATGACTGATCCTGAAAACTCGCAAGGAACCCCACAGATTTGTCCGACTGATCCGACTACG 
C AAGCAT T AGCAGT TCGGGGCT T AACCAAGT CC T AT GGTGATGCAACAGT AGTGAACAAT 
ATCAATCTGGACATCCCCAAAGGAGCCATTTACGGCATCGTTGGACCTAATGGTGCAGGT 
AAAACCACCATGCTGTCCATGGCAACGGGTTTACTGAGGCCGAATAAAGGCACCGCGTGG 
ATTTCGGGTTTCAATGTGTGGGAAGAGCCAAACGATGCAAAACGAAGCATGGGATTGTTG 
GCAGATGGCTTGCCCATCTTTGATCGCTTGACTGGCAAAGAACTGCTCACATATGTCGGG 
GCATTGCGTGAGTTGGATGAAGGCATTGTTGATCAACGTAGTGAGGAATTGCTGGAGGCC 
CTCGGGCTTAAAGAAGCAGCGGGCAAGAGAGTCGTCGACTATTCCGCCGGCATGACGAAG 
AAGATTCTTTTGGCCCAGGCCCTCATTCACAATCCGAAAGTGCTCATCCTTGATGAACCT 
TTGGAAGCGGTTGATCCGGTGTCTGGTCGTTTGATTCAGCAGATTTTGAAGAACTTTGCG 
CAAACGGGTGGAACCGTCGTTTTGAGTTCGCATGTCATGGAATTGGTTGAGGGGTTGTGC 

GAT C ACG T T G C CAT CAT C AAC AGG G GAG T G G T G GAG AT T G C C G G AC AT G T G AAT GAG G T T 
CGTCGGGGCAGATCTTACCGGATGTCTTCGTTAATGCGGTTGAAGGCGCTGCTCTTCAAG 
AGGGGTCACTATCTTGGTTGGGTGCGTCCGAAGGCCATAGCGAAGGCCAAAATCAGAACG 

AGGATCGGGCTGAGTAAA 

>RXA0 1 1 8 5 - down s t r e am 

T GAC T AAAAC AC T T C T GAAAC T A 

>RXA01188-upstream 

AAACAGTTAGAAGCACCTAAACAGTTTTTCCGATAACTGTTGTCATTTTGTGACCGCCTG 
GCTTTGTAGTTTTCCCTCCGGTGTCCAAGATGAATATGAC 

>RXA01188 

ATGATGAATGGCGTGGTACAGCCTCAGGAACATCTCGATGCAACGTTGATTGCTGCAGAC 
TTCCACGGCAACCCCGAAAACTCTGGTGACCGCAAAGAGCGCCTGAATTTTCAAGGTTGG 
AAGTATGCCCTTAATCGCACGGTCAGGGATGTTTTTCCAGATGGCCTGCTCGATTTGGCG 



Appendix A, page 22 



Attorney Docket No.: BGM31CP 



GCCTTGTTGACGTTCTTTTCCATTCTGTCGATCGCCCCTGCAGTGCTGCTGGGCTATTCG 
GTGATCACGATTTTTCTGGCCAGTGACTCCACCGAAATCCTCAACCTTGTCCGCGATGAG 
GTAAATCAGTACGTTCCGGAAGATCAATCCCATGTTGTCAACGGCGTGATTGATTCGATC 
GCAGGCTCGGCAGCTGCAGGTCAGGTCGGTGTCGCGGTCGGTGTGATCACGGCATTGTGG 
ACATCTTCGGCATATGTGCGCGCTTTTTCCAGATGTGCCAACGCTGTTTATGGCCGAAGC 
GAAGGCCGCACATTGATCAAACGCTGGGCAATGCTGCTTTTCCTCAACCTTGCTTTGCTG 
CTTGGAATCATCATCATTTTGGTCTCCTGGGTGCTCAACGAGACCTTGGTGATGGGAATT 
TTCGCCCCCATCGCGGAACCACTTCATCTCACGAATGTGCTCAGCTTCCTCACGGACCGG 
TTCATGCCGATCTGGATCTGGGTGCGGTTCCCAGTGATTGTGGGGGTGCTCATCATGTTC 
GTGGCCACGCTGTATTACTGGGCCCCGAACGCCCGCCCGTGGAAGTTTCGCTGGCTCAGC 
CTCGGATCATTCTTGGCGATCGTTGGCATCCTGCTCGCAGGCGTGGGCTTGAATTTCTAC 
TTCACGCTGTTCGCCGCTTTTAGTTCCTACGGCGCGGTGGGTTCGCTGCTCGCGGTTTTT 
ATTGCGCTGTGGGTGTTCAACATTTGCTTAATCATCGGCCTGAAAATCGACGTGGAGATC 
AGCCGCGCCAAGCAACTGCAGGCAGGAATGCCGGCGGAGGATTACAGTTTAGTGCCACCA 
CGCTCTATCGAGAAGGTGGCGAAAATGAAGCAGCGCCAGCAGCGCTTGATGGATCAGGCT 
GCGGCGATCCGGGAGGAAAGCAAT 

>RXA0 118 8 -downstream 
TAAAAAATTGCTTATCGACGTCC 

>RXA0124 5 

GCCTCCTGGGTCACCACCCTGGGGCTGGGCGGGTTCCACCTAGATTTCTGGTGGGAACTG 
GCCCTGCTGGTGACCATAATGCTGTTGGGCCACTGGCTGGAGATGCGCGCTCTTGGTGCA 
GCCTCCTCCGCGCTTGACGCGCTGGCAGCGCTCCTGCCCGATGAGGCCGAGAAGGTCGTC 
GACGGGACCACCCGCACCGTAGCGATCTCAGAGCTGGCCGTCGACGATGTCGTGCTGGTC 
CGAGCAGGTGCCCGCGTCCCGGCCGACGGGACCATCATGGACGGAGCGGCCGAATTCGAT 
GAGGCCATGATCACCGGCGAATCCCGACCCGTCTACCGGGATACCGGTGAGACCGTGGTG 
GCCGGCACCGTGGCCACCGACAACACCGTCCGTATCCGGGTGGAGGCCACCGGTGGGGAC 
ACCGCCCTGGCAGGCATCCAGCGCATGGTCGCCGACGCCCAGGCCTCCTCCTCCCGGGCC 
CAGGCCCTGGCCGATCGAGCCGCAGCCTTACTGTTCTGGTTCGCCCTGATCACGGCCCTG 
ATCACCGCCGTGGTCTGGACCAT CATCGGCAGCCCCGACGATGCCGTGGTCCGCGCGGTG 
ACCGTGCTGATCATCGCCTGCCCGCACGCCCTGGGCCTGGCCATCCCGCTGGTCATCGCG 
ATCTCCTCCGAGCGCGCCGCGAAATCCGGGGTGCTCATCAAGGACCGCATGGCACTCGAG 
CACATGCGCACCATCGACGTCGTCTTGTTCGATAAGACCGGCACCCTGACCGAAGGCGCA 
CACGCCGTCACCGGCGTGGCTCCGGCCACGGGTATCGCCGAGGGTGAGCTGCTGGCCCTG 
GCCGCCGCCGCTGAGGCCGATAGTGAGCACCCCGTGGCCCGCGCGATCGTGACTGCCGCG 
GCCGCACACCCGGAGGCCTCGCAGCGTCAGCTGCGCGCAACCGGTTTCACCGCCGCCTCC 
GGCCGCGGGATCCGGGCCACCGTCGACGGTGCCGAAATCCTCGTGGGCGGGCCGAACATG 
CTACGCGAGTTCAATCTGACCACCCCGGGTGAGCTCGCCGACATCACCGGTTCCTGGGCA 
CAGCGAGGTGCCGGAGTGCTACATGTCGTCCGCGACGGTGAGATCATCGGTGCGGTGGCA 
GTGGAGGACAAAATCCGCCCCGAATCCCGCGCGGCGGTACGCGCCCTGCAGGCCCGCGGG 
GTGAAGGTGGCGATGATCACCGGTGACGCCACCCAGGTCGCCCAGGCAGTGGGCAAGGAT 
CTGGGGATCGATGAGGTCTTCGCCGAGGTTCTGCCGCAGGACAAGGACACCAAGGTCACC 
CAGCTGCAGGAGCGCGGTCTGAGCGTGGCCATGGTCGGCGACGGTGTCAATGACGCCCCG 
GCCCTGGCCCGGGCCGAGGTCGGTATTGCGATTGGCGCGGGTACAGATGTGGCGATGGAG 
TCCGCCGGGGTGGTCCTGGCCAGTGATGATCCCCGGGCCGTGCTGTCGATGATCGAGCTC 
TCCCATGCCAGCTACCGCAAGATGGTCCAGAACCTGGTCTGGGCGACCGGGTACAACATC 
GTGGCCGTTCCGCTGGCCGCCGGTGTGCTCGCCCCTATCGGTGTGCTGCTTCCCCCGGCG 
GCGGCCGCCATCTTGATGTCCCTGTCCACGATCATCGTCGCCCTCAACGCCCAGCTGCTA 
CGCCGGATCGACCTGGACCCGGCTCACCTAGCTCCGACCGACGGGAAGGAGGAGAAGGCT 
GCTGTGAGCTCTGCAGCCCCCGTCCGC 

>RXA0124 5-downstream 
TGACTTTCAATGCTTCATGGACT 

>RXA0 124 7 -upstream 

TCCGATGACCACCCCGACTTCCCCCTTGCTGCCGCTGGCCTCCGACGGTTGTGGATGCTG 
CGCGCCCTCTACACCGTCCGCGACCGTCTCCGCCTCGGCC 

>RXA0124 7 

GTGGCCGC GGCAACC G AC G C AAC AC C T GAAGGT C C C AC C AC C T AC C AGGT C AC AGG C AT G 
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ACCTGCGGACACTGCGCCGACAACGTCACCGAGGCGGTGAGCGCTCTGCCCCAGGTCGAC 
GACGTCCAGGTCGACCTCATCGCCGGTGGGGTCTCCATCGTCACGGTCACGGGTTCCGTG 
CCCCTGGAAACCGTCCACCGGGCAATTGAGGAGACCGGCTACACCGTCTTGTCC 

>RXA0124 7-downstream 

T GAT C GAT T C AC C CATC AT C T C G 

>RXA0128 5 

CCACAGACCTCCATCGCCCCAGAAGGCATCCGGGTTTACGATCTCATCGCGCGCGGGCGC 
GCTCCCTACCAAAGCCTCATACAACAATGGCGCACCTCCGACGAAGACGCCGTCGCGCAA 
GCGCTCGCCTCCACGAATCTCACCGAACTTGCAGCTCGCCTCGTCGATGAACTCTCCGGT 
GGCCAGCGCCAACGAGTGTGGGTGGCCATGTTGCTCGCCCAGCAAACACCGATCATGCTT 
CTCGACGAGCCCACCACCTTCCTCGACATCGCCCACCAATACGAACTCTTGGAATTGCTG 
CGCGCATTCAACGAGGCCGGGAAAACTGTGGTCACTGTGCTTCACGATCTCAACCAAGCC 
GCCCGCTACGCCGACCACCTCATCGTGATGAAAGATGGGCACGTACATGCCACGGGCACA 
CCGGAGGAAGTCTTAACTGCCGAGATGGTTCAAGGAGTTTTTGGCCTGCCCTGCATCATC 
TCCCCAGACCCCGTCACAGGAACCCCCACCGTCGTTCCCCTCAGTCGGTCTCGCGCAGGA 
GCT 

>RXA012 8 5-downstream 
TAAGTAGCTACCCCTCCAACGGA 

>RXA0128 9-upstrearn 

CTCACCTAAGATGTTCTAAGCGTTTTAGTTTCAGCTAGTTTTAAGGACTTTCGATGTCTC 
ATACTTTTCTTTCCCCCTCGATCTTTAGGAGTCACGCGAT 

>RXA0128 9 

ATGACGGCGGTGGCGGTAGAGAAGCAGAAGGAGACGTCGATAAGCAAAAACCTCGGCAGG 
CGCCGAGCGCTGGGCATTCTCGGAATCGTCGTGGCACTGGGTGCGCTTATTGTTTTAAGT 
ATTGCTGTGGGTGCGAACCCACTTTCTTTTAGCTCCGTATGGCAGGGTTTTACCGCACAC 
GACAGCTCTGAGGCGTCGATTATCGTGTGGTCAATGCGTATTCCGCGCACGCTGGTGGGC 
ATCGTGACTGGCGCTGCTTTTGGTGTGGCGGGTGCTTTAATTCAAGCGCTGACGCGCAAC 
CCGCTTGCCGATCCCGGAATTTTGGGAGTTAACGCGGGTGCAGGTTTCGCAGTGACCGTA 
GGTGTCGGATTTTTCGGACTCAGCAGCGTGACGGGCTACATCTGGTTCGCATTCCTGGGC 
GCTGCCGCCGCTACCCTGCTGGTGTATTTCATTGGTGCGAGCACCAGCGGCAGCGTTAAT 
CCTGTTGCTCTGGTCCTCGCCGGCGTTGCTCTGGCCGCCGTGCTTGGTGGCGTCACGAGC 
TTCCTCACACTGATTGATCCTGAGACTTTTGAAAGCATCCGCAATTGGAATCTTGGTTCT 
GTTGCACGCACCGACCTCAGCGACACCATGACCGTATTGCCATTCCTGGCAGTCGGACTG 
GCCATCGCGCTCCTGCTGTCGGGAGCACTGAACTCCATTGCGCTTGGCGATGACCTTGCT 
GCATCCCTGGGCACCAAAGTGATGCGCACCCGCGTGCTCGGCATCATTTCAGTCACCTTG 
TTGGCCGGCGGCGCGACCGCCCTTACTGGTGGTATCGGCTTCGTAGGCCTTATGGTTCCC 
CACGTTGTGCGCTGGGTAGTTGGCCCCGATCAACGATGGATCATCACCTTCAGCGCCCTG 
TGCGCCCCTGTTCTTGTACTCGGCGCAGACATTTTGGGACGCATCATCGCCCGCCCCGGC 
GAAATTGAAGTAGGCATTGTTACCGCAGTCATCGGCGCACCTGTCCTGATCGCACTAGTT 
CGACGGAGGAAAGCCAGTGGTCTT 

>RXA0128 9-downstream 
TAATATCAAATCTAGAACTGATG 



>RXA012 90-upstream 

GGACGCATCATCGCCCGCCCCGGCGAAATTGAAGTAGGCATTGTTACCGCAGTCATCGGC 
GCACCTGTCCTGATCGCACTAGTTCGACGGAGGAAAGCCA 

>RXA012 90 

GTGGTCTTTAATATCAAATCTAGAACTGATGAAACTCCTGTTGCTGCGTCTGAGCCGGTG 
GAATCCACTAGACCTGTGTCTGAAGCTTCGACAAGCCCTGCGCTTAACCCCGGCTACCAC 
GCAGTTTCAGTGCAGAGGCGCCGGTTCTCTTTCCGCATCCCAGCCCGCCTCATGGTGGTT 
AGCCTTATCCTTTTCGCCATCGCGCTATGCAGCGCCACATGGGCTATCACGATGGGCGAT 
TACCCACTGTCTTTGGGGCAGGTGATTAATGCACTTGCTGGCACCGGCGAGAAATTCCAG 
TTGTTGGTGGTGCGGGAATGGCGTCTACCTGTAGCCATTGCTGCTGTTGTCTTCGGCGCG 
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CTGCTTGGCATAGGTGGAGCGATTTTCCAGTCGATTACTCGAAACCCGTTGGGTTCACCT 
GACGTGATTGGTTTCGATGCAGGTTCTTACACGGCGGTGGTTCTTGTCATTTTGGTCCTC 
GGCAACACTCACTACTGGAGCATCGCTTTCGCTGCCATCGTCGGTGGCATTGTTACCGCC 
TTTGCCGTGTATGTCCTGGCGTGGCGTAAAGGTGTGCAAGGTTTCCGCTTGATCATCGTG 
GGCATCGGTGTCTCGGCCATGCTCAGTTCCGTTAACGCGTATCTAATCACCCGCGCCGAT 
GTGGAAGACGCCATGGTTGTGGGCTTCTGGAGTGCCGGTTCCATCAACCGCAT TACCTGG 
CAATCTCTGCTCCCCTCTCTGGTGATCGCTGCTGTCATCATCGTGGCCGCCATTGTGCTG 
GCAAGGTCACTGCGTTTCATGGAAATGGGCGATGACGTAGCCACCACCCTCGGTGTGAAA 
ACAAACTCCACCCGCTTGGCACTCATCGTTGTCGGCGTTGCTACCTCCGCGTTGGTTACA 
GCAGCTGCCGGACCGATCTCCTTCATCGCGTTGGTTGCCCCACAGCTGGCACGTCGCCTC 
ACTAAAACCCCTGGTGTCAGCCTGGTTGCTGCCGCTGCAATGGGTTCCGCACTGCTCAGC 
TGCGCTCACCTCCTTTCCCTGATTATCAGCTCCTTCTACCGCACCATCCCGGTTGGCCTG 
TTGACTGTATCCATCGGTGGTTGCTACATGATCTGGCTTCTGCTGCGCGAAACCCGCCGC 
CAATACCGCACCGGCACCATCCGA 

>RXA012 90-downstream 

T AGT T C T T T T AAGGAT C CC T CAT 

>RXA012 97-upstream 

T CC T G T T G CT GC T GAT TAT CACT GT T AT C C AGGT T C GAT AC AT GG AT AAGG AG AACAAGC 
AG AAAT G A T C T C G AC T GAT AG AAAC GTTTTGGT C AAAA T C 

>RXA01297 

ATGGGCTATGTCGGCATGGTTCTTGCCATCTTGTTCATTGGCCTTCCGCTGGTATTTATT 
GTGCTGACTAGCTTCAAGCAGCAGTCAGAGATTTACACCCAGCCGGTCACGTGGTTCCCT 
TCGGAATTTAATTTCGATAACTATGCAAATGTTTTCGAGCGGGTTCCGTTCCTGAACTAC 
TTCCGCAACTCGATCAT CATCACGGTTATTTTGTGTCTGGTGAAGATTATCTTGGGTGTG 
ATCTCTGCATATGCGTTGTCGATTTTGCGCTTCCCGGGTCGAAACCTTGTGTTCTTGCTG 
GTTATCTCCGCGCTGATGGTGCCTTCCGAAGTGACTGTTATTTCCAACTATGCGTTGGTC 
AGTCAGCTTGGTTGGCGCGATACCTACCAGGGCATCATCGTTCCGCTAGCGGGTATTGCT 
TTCGGAACGTTCCTCATGCGTAACCACTTCATGTCTATTCCTTCTGAGCTCATTGAAGCT 
GCGCGAATGGATCACTGTGGACACTTCAGGTTGCTCTGGAAGGTTTTGCTTCCAATCTCT 
ATGCCTACGTTGGTGGCGTTCTCCATGATCACCGTGGTGAATGAATGGAACCAATACCTG 
TGGCCTTTCCTGATGGCAGAAACCGATAATTCAGCAACTCTGCCCATTGGTTTGACCATG 
CTTCAAAACAATGAGGGTGTCTCCAACTGGGGACCTGTCATGGCCGCAACGATCATGACC 
ATGTTGCCTGTGCTTGTGATGTTCTTGGCACTGCAGGAGTACATGATCAAGGGACTTATC 
TCCGGCGCCGTCAAGGGC 

>RXA0 12 97 -downstream 
TAAAAACT TCT CGCT AAAAACT T 



>RXA012 98 

TTCGTGTGGAAGAACTTGGGCTACTCCTTTGTTATCTACCTGGCTGCATTGCAGGGGCTA 
AACAAGGATTTGTCTGAGGCCGCACCGGTGGATGGCGCGAGCGCGTGGACACGTTTTTGG 
AAGGTTACTCTTCCGCAGCTTCGCCCAACCACGTTCTTCCTTTCTATTACTGTCACGCTG 
AACTCGGTTCAGGTCTTCGACAT CATTCACACCAT GACTCGTGGTGGCCCCTTGGGTAAC 
GGTACGACCACCTTGGTTTACCAGGTGTACACCGAGACTTTCACCAACTATCGCGCGGGA 
TATGGTGCAACAATCGCAACGATTTTGTTCCTGTTGCTGCTGATTATCACTGTTATCCAG 
G T T C GAT AC AT G GAT AAG GAGAAC AAGC AG AAA 

>RXA012 98-downstream 
TGATCTCGACTGATAGAAACGTT 

>RXA013 03-upstream 

AACATGCGGGCGCAGGTCAGAGCTGTTATCTTAGTACTTATCACAGCCATAGGGCGGGCT 
TGACGGAAAGCCTTTCCGCGTAACCATGAAGAGGCATCAC 

>RXA0130 3 

GTGACACAACTCAACACCAAAGGCGTTGTTCTGCAAGGGTGGGATCCAGAAGATCCTGAA 
CATTGGGACTCGAAAATTGCATGGCGAACCCTGTGGATTACCACCTTCTCCATGATTATT 
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GGGTTCTGCGTGTGGTATTTGGTTTCTGCCATCGCTCCCCTACTCAATCGAATTGGATTT 
GATCTCTCAGCAGGTCAGCTTTATTGGCTCGCATCTATCCCCGGTTTGGCCGGCGGATTA 
ATCCGATTGATTTACATGTTCCTTCCACCGATTCTTGGAACCCGCAAATTGGTCGGAATT 
TCCTCCGGTCTATTTTTGATCCCCATGTTTGGGTGGTTCCTGGCTGTCCAAGATTCAAGC 
ACTCCCTACTGGTGGCTTCTCACACTCGCTGCACTCACTGGCATTGGTGGTGGCGTGTTC 
TCTGGATATATGCCGTCCACGGGATACTTCTTCCCCAAGGCAAAATCGGGCACTGCGCTG 
GGCATTCAGGCAGGTATCGGCAACCTCGGCGTCTCGATAATTCAGTTCATGGGCCCATGG 
GTCATGGGTTTCGGTCTGCTGGGCATTGGTTTCCTCACCCCGCAGCGCACCATTGAAGGC 
ACCACGGTGTTTGTGCACAATGCTGCGATTGTGTTGGTCCCGTGGACTATTCTCGCGGCC 
GTTTTATCCTTCCTGTTTCTTAAAGATGTCCCAGTCACCGCAAATTTCCGGCAACAGATC 
GAT AT C T T T G GC AAC AAG AAC ACAT G GAT T T T GT C CAT TAT C T AC T T GAT GAC AT T CG G T 
GCCTTCGCCGGTTTCGCCGCGCAGTTCGGTCTGATCATCAACAACAACTTCGGCATCGCT 
TCCCCGATGGCAGAGACTTATCCAGCTGAGATGCTTCACGCCGGTGCTACGTTCGCGTTT 
CTTGGACCTTTGATTGGTGCTTTGGTGCGTGCTGCATGGGGTCCACTGTGTGACAGATTC 
GGTGGAGCTATCTGGACCTTTGTCGGTGGCATCGGAATGACTATCGCCACTGCAGCTGCC 
GCAATCTTCCTAAGCAGAGCGGAGACACCTGATGATTTCTGGCCATTCCTGTGGTCCATG 
CTTGCCCTGTTCTTCTTCACCGGTCTGGGCAATGCTGGCACCTTCAAACAAATGCCCATG 
ATTTTGCCTAAACGCCAAGCAGGTGGCGTGATCGGCTGGACCGGTGCCATTGGTGCCTTC 
GGCCCCTTCATTGTCGGTGTCTTGCTCTCCTTCACTCCAACTGTCGCGTTCTTCTGGGGC 
TGCGTGGTGTTCTTCATCATCGCCACCGCTTTGACCTGGATCTACTACGCCCGCCCGAAC 
GCTCCATTCCCGGGA 

>RXA0130 3-downstream 

T AAAC C G AAAG G C C AAT C CAT G A 

>RXA0132 3-upstream 

CACGTGGTTTACGCCAGGCATGTTCCCGCGAAGGGTTGACCCATACCCCTAGGGGGTATA 
C AG T GAGT CAT GT AAACAT AC T C G CAGAAGG AG C GAT C C C 

>RXA0132 3 

ATGGCTCAGACACCCGCCAAAATCCCGGCGGCACTGAATTTCATTGACGTCGACCTCGGC 
GTTACCGGCATGACCTGCACTTCTTGCTCCGCCCGCGTCGAGCGCAAACTGAACAAGCTC 
GACGGCGTTGAAGCAACCGTCAACTACGCGACGGAATCCGCACAGGTCAGCTACGACCCC 
TCAAAGGTCAGCCCTGAACAGCTGATTAAGACTGTTGAGGACACCGGCTACGGTGCTTTC 
ACGATGGCTTCCGCAGCTGCCGAAT CAGAAGAGGACAACGCTCCAGCTGACAGCGGCCAG 
TCCCGCATCGACGCAGCTCGCGACCACGAAGCAGCCGACCTGAAACACCGCGTGATCGTC 
TCTGCACTGTTGTCAGTTCCTGTGGTTTTGGTCAGCATGATCCCGGCGCTGCAATTCAAC 
AACTGGCAGTGGGCCGTACTCACTTTGGTCACCCCGATTTTCTTCTGGGGCGGTTCACCG 
TTCCACAAGGCAACGTGGGCAAACCTGAAGCGCGGTTCCTTCACCATGAACACCCTGGTT 
TCACTCGGCACGTCCGCTGCTGACCTGTGGTCCCTGTGGGCTTTGTTCATTGAAAATGCT 
GGTCACCCTGGCATGAAGATGGAGATGCACCTGCTGCCGTCGGCCTCCACGATGGATGAG 
ATTTACCTCGAAACCGTCGCGGTCGTTATTACGTTCCTGCTGCTTGGACGCTGGTTTGAG 
ACAAAAGCTAAGGGCCAATCTTCGGAAGCTCTGCGCAAGCTGCTGGACATGGGCGCCAAA 
GATGCAGTCGTCTTACGTGACGGCGCCGAAGTCCGCGTTCCTGTGAAT CAGCTTAAACTC 
GGCGACGTTTTCATCACCCGCCCCGGCGAGAAAATCGCCACCGACGGTGAAGTCGACGAA 
GGTTCCTCCGCAGTCGACGAATCCATGCTCACCGGCGAATCCATCCCCGTTGAAGTCACC 
AAGGGCTCCAAAGTTACCGGCGCAACGCTGAACACTTCCGGCCGCCTCATGGTGAAAGTA 
ACCCGCATCGGCGCCGACACCACCCTGTCGCAAATGGCTAAACTGGTCACGGACGCACAG 
TCCAAAAAGGCCCCTGTCCAGCGTCTTGTTGACCAAATCTCGCAGGTTTTCGTTCCCGTT 
GTCATCGTAATTGCTATTGCGACGCTGATCGCGCACCTCGTCTTCACCGACGCCGGCCTC 
GCCCCAGCATTCACCGCAGCAGTCGCCGTCCTCATTATCGCCTGCCCTTGTGCCCTCGGC 
CTGGCAACCCCAACCGCACTTCTGGTCGGAACCGGCCGCGGCGCGCAACTTGGTCTGTTG 
ATCAAGGGCCCTGAAATCCTCGAATCCACCAAAAAAGTCGACACCATCGTCCTCGACAAA 
ACCGGCACCGTCACCACCGGCACCATGTCCGTCACCGACGTCACCGCCATCAACTACAGC 
GAAACCGAAATCCTCGAATTCGCTGCAGCCGTCGAGTCCGCCTCCGAACACCCCATCGCC 
CAGGCAATCGCCAAGGCCGCCGAACACGAGCAAGTCACCGACTTCCAAAACACCGCAGGT 
CAGGAAGTCACCGGTGTAGTCCGCGGACACGAGGTCCGCGTGGGCAGGCCTTCAAGCACG 
CTTATCGACGCCCTCCTCCACCCCTTCCAACACGCCCAAAAAATCGGCGGAACCCCCGTA 
GTCGTCACGATTGACGGCGTAGATTCCGGAATAATCACGGTCCGCGACACCGTCAAAGAC 
ACCTCCGCCGAAGCAATCCGCGGACTCAAGGAACTGGGACTCACCCCAATCCTACTCACC 
GGAGACAAT GAAGGCGCAGCTAAATCCGTAGCCGCTGAAGTCGGCATCGACCAAGTCATC 
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GCCAACGTCCTCCCCCACGAAAAAGTCCAAAACGTAGAAGCCCTCCAAGCACAAGGCAAA 
AACGTTGCGATGGTCGGCGACGGCGTCAACGATGCCGCAGCTCTTGCCCAAGCTGACCTC 
GGACTCGCCATGGGAGCCGGCACCGACGTAGCCATCGAAGCCTCCGACATCACCCTCATG 
AACAACGACCTCCGATCCGCAGTCGACGCCATCCGACTGTCCCGTAAAACCCTCGGCACC 
ATCAAGGGAAACCTTTTCTGGGCTTTCGCCTACAATGTTGCACTAATCCCAGTAGCGGCG 
ATCGGACTCCTCAACCCAATGCTTGCCGGCATTGCGATGGCCTTCAGTTCAGTTTTCGTC 
GTCTCCAATTCCTTGCGTCTGCGAGGATTCAAAGCAAGGAGCAAC 

>RXA0 1 3 2 3 - do wn s t r e am 
TAATGTCCAACAGCGAATGCCAC 

>RXA01338-upstream 

ATCCTTGCCTTGCCAAGGGAAGCCTGTACATGCTGGTCAGGGACATTTTTATGGGTGATA 
AT GGGGT T TAT G AAT AAAAAC T TAT AC CC C AAAT CCC T GG 

>RXA01338 

ATGTTATTCATCCGCTCATTTGATGGCATCATCACTGTCGCAGCCCTTGTTGCCATCGCA 
ATACATCTCATTTTATGGCTGGCTCTAGATCTAGATGGCCTTGCTAAAAACTGGCCTTTA 
ATAGCCATCGTTATCGTAGGTGGCATTCCGTTGATGTGGGATGTGCTGAAATCAGCCATT 
AAAACTCGCGGTGGCGCGGATACTTTAGCAGCAGTCTCCATCATTACTTCTGTGTTGTTA 
GGGGAGTGGTTGGTTGCCGCGATCATCGTGCTCATGCTCTCTGGTGGTGAAGCGCTAGAA 
GAGGCAGCATCACGGCGAGCCAGTGGCACCTTGGACGCACTTGCCCGGCGCGCACCAAGT 
AC AGC T C AC C GC CTGTTGGGTG C AAC CAT T C T T GAT G G AAC C G AAG AG AT CG C C G T GG AA 
GAGATCACGGTTGGTGATTTAGTGGCGGTGCTCCCGCATGAACTTTGTCCCGTGGATGGT 
GAAATCGTGGCAGGCCACGGCACCATGGATGAGTCTTATCTCACGGGTGAGCCCTATGTG 
GTGAGTAAATCTAAAGGTTCGCAAGCAATGTCGGGTGCAGTCAATGGTGATACTCCGCTG 
ACGATTGTTGCCACAAAGCTTGCCCATGATTCCAGATACGCCCAAATTGTTGGTGTACTC 
CATGAAGCAGAAAACAACCGCCCAGAAATGCGCAGGATGGCTGACCGTCTTGGCGCGTGG 
TATACGGTGATTGCACTTGCCCTCGGTGGTCTTGGCTGGATTGTCTCCGGCGACCCAGTG 
AGGTTCTTGGCTGTTGTCGTTGTCGCCACCCCATGTCCATTGCTCATTGCAGTGCCAGTG 
GCGATCATCGGTGCGATTTCTCTTGCGGCTCGTCGGGGCATCATCGTGAAGAACCCTGGA 
AT GC T GG AAAAC G C T T C AGG AG T AAAG ACAG T GAT G T T C GAT AAG AC T G G AAC GC TC AC C 
TATGGCAGGCCAGTGATTACTGATATCCACACTGCTCCCGGAGTTGAGGAAGATACAGTC 
CTAGCTTTGGCTGCTTCAGTAGAGCGCTACTCCAGACACCCGTTGGCTGACGCGATTCGT 
GAGGGCGCAAAAGCCAGGGAACTTCATCTGCCTGATGTAGTGGAAGTATCGGAACGTCCA 
GGACAGGGACTAACCGGCACGGTGGGCGAGCACCTGGTTCGAATAACCAATAGGCGCAGC 
ACACTAGAAATTGATCCAGACAGCAAGAACTACATTCCGGTGACAAGTTCCGGCATGGAA 
TCTGTGGTGCTTGTTGATGATAAATATGCAGCACTCATTCGCCTCCGGGATGAACCTCGT 
G CAT CTGCCAGT GAG T T C A T C G C G C AC T T G C C C AAG AAG C AC AAAG T G G AC AAG C T CAT G 
ATTATCTCTGGTGATCGCGCATCTGAGGTTCGTTACCTTGCGGACAAGGTTGGCATTGAT 
GAGGTACACGCAGAGGCCTCACCGGAAGACAAGCTGAACATTGTTAATCGGCATAATGAG 
CACGGCGCCACCATGTTCTTAGGTGATGGAATCAACGATGCGCCAGCCATGGCCGTTGCC 
ACCGTTGGTGTCGCGATGGGAGCAGACTCCGATGTCACGTCCGAAGCAGCAGATGCTGTG 
ATTTTGGATTCTTCCCTGGAACGTCTCGACGATCTGCTCCACAT CAGTGCACGGATGCGT 
CGAATAGCGTTGCAATCTGCGGGCGGTGGCATGGCGTTGAGTGTCATAGGAATGATCCTC 
GCGGTATTTGGATTCTTGACGCCACTGATGGGTGCGATCTTCCAAGAGGTCATTGACGTG 
CTGGCTATCCTCAATTCCGCTCGGGTCGCACTGCCACGCGGAGCGATTAGTGATTTTGAT 
ACGC AAG AAAAAGT T T C T 

>RXA0 1338 -downstream 
TAGCAGGGTAACCTAAATGTCGT 

>RXA01395-upstream 

CTCAAAAGCACTGATAAAAGCAGTCAACCCACCTCGGGTTGGCTGCTTTTTTGCATCCAG 
ATGCACAAAGCCGTGGCACAAACGAGACAAACTGAGCACA 

>RXA01395 

ATGGCTGTCATGGCATATCAACCAGCAGACAATCGCTATGACGACATGATCTACCGCAGG 
GTGGGAAATTCTGGGCTGAAGCTTCCGGCAATTTCGCTTGGGCTGTGGCACAACTTCGGT 
GATGACAAGCCGCT TTCAACGCAGCGCAGCAT TAT TCACCGCGCGT T TGAT AGGGGAG T C 
ACTCACTTCGATTTGGCTAATAACTATGGACCTCCAGCAGGTTCCGCAGAGACCAACTTT 
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GGCAGGATTTTGCGTGAGGATCTCAAAAGCCACCGCGATGAGTTGATCATTTCTTCCAAG 
GCGGGTTGGGATATGTGGCCTGGACCTTATGGTTTTGGTGGTTCCCGAAAGTATCTAGTG 
AGTTCCCTTGATCAGTCCCTGACTCGCCTCGGCTTGGATTACGTGGATATTTTCTAT CAT 
CACCGCCCGGATCCAGATACTCCTTTGGAAGAAACCATGTACGCATTGCGTGACATTGTT 
GCGTCTGGAAAGGCTCTTTACGTGGGTATTTCTTCCTACGGTCCAGAGCTCACAGCGGAG 
GCGGCTGAGTTCATGGCGGAGGAGGGCTGCCCGCTTCTGATTCATCAGCCAAGCTATTCC 
ATCATTAATCGTTGGGTGGAGGAACCGGGCGATGACGGTGAGAACTTGTTGCAGTCAGCT 
GCCAACAATGGTCTTGGCGTCATTGCTTTCTCACCACTTGCGCAGGGCCTGCTCACGGAC 
AAATATCTCGATGGAATTCCAGAGGGTTCCCGCGCCAGCCAGGGTAAGTCCCTKTSTKAC 
GGSWTGTTGAACGTGAACAATATTGATWTGGTCCCMARSYTNAWKRSAWTTTCCMARRAM 
ACCGGGCAGTCCTTTNNCCNAAAGGNCTTTTGTTGGGTTGTTGCCCAACCAAGGAAAGTA 
CGGCGCCGGATTACCGTGACCAGTGCATTGATTGGTGCTTCGTCAGTTGAGCAGCTGGAC 
AAC AG C C T T GAT T C AC T C AAC AAC T T GG AG T T T T CT G AC G C C GAG T T G GAG G CG A T CG AT 
GAGATTTCCCACGACGCCGGCATCAACATTTGGGCGAAGGCCACCGATTCCAAAACCCGC 
GAAAAC 

>RXA01395-downstream 
TAACCCAT CAACATCAGT TTGAT 

>RXA01411 

TTCATTGCGCAGGTAATGCTTGGAATCGGCGCGGTTACCGCTAACTGCGTTACCTCAGTA 
ATGATGGCCGAGGTCTTCCAAGAGGTCACCCGCGGTACTTCCGCCGGCATTACCTACAAC 
GTCACTTACGCAATCTTCGGCGGCTCGGCTCCATTTATCTCCACCGCATTGGTCTCCTGG 
ACCGGCAGCCCGCTGGCCCCTGCGGTATACAT GAT CAT CATTGCGCTCTTCGCCTTCACC 
GCGTCCCGCTTCATTCCTGAAACCTCCCCAGTTTTTGTCACCGCAACCCCGGCCATTAAG 
GCACCAAAGGTGCTGGTCAACCCGGGT 

>RXA0 1 4 1 1 -downs t ream 
TAAACCACGCTTTTCGACGAAAA 

>RXA014 5 4-upstream 

GGCCAGGACTTTGGCGTTTCGGATCAGCAGTTCGGCTTGGATTATGGATTCTACGCGTTT 
GATCTTCCGATGCTTCGCCTCATCGCTTGACTCACTGTCG 

>RXA014 54 

ATGATGTTGATCGTTGCTTTCCTGATCGCACTCGTTGGCCATTACCTCATGGGTGGCATT 
CGCGCTGGAAACCAGATGACGGGCCAGAAGTCCTTTGTATCCCGTGGTGCGCGCACTCAG 
CTTGCGGTAACTGCTGGTCTGTGGATGCTTGTTAAGGTCGCTGGCTACTGGCTGGATCGC 
T AT G AC C T G CT GAC T AAG GAAAAC T C AACC T T C AC AG G T GC AAG C T AC AC C G AC AT C AAT 
GCACAGCTGCCAGCGAAGATCATCCTG 

>RXA014 55-upstream 

AGAGTGGGGGAGAAACGCATAATCACGTACATATAAGGATATTGTCTTGTCGACTGGTCT 
CACACCTCCTCCCCAACCGATCAAGCGACCTCCCAAGGCG 

>RXA014 5 5 

GTGACATGGATCTTCGCCATTATCGCGTTGGTCATTCTCATCGCCCCAATGAGTGTTGGC 
TTCTATACCGACTGGCTTTGGTTCGGTGAAGTCGATTTCCGAGGCGTTTTCAGCAAGGTT 
ATTGTCACTCGCATTGTTCTCTTTGTGATCTTTGCGCTAATTGCTGGGTTTGTCACATGG 
CTTGCTGGTTATTTTGTGACAAAACTTCGACCTGATGAGATGTCGGCGT TTGAT ACCCAG 
TCGCCTGTGTAT CAGTACCGTCAGATGATCGAAAACAGCCTTCGTCGCGTTATGGTGATC 
ATTCCAATTTTCGTCGCGTTGCTGGCTGGCCTAATTGGTCAGCGTTCGTGGCGCACCGTT 
CAAATGTGGCTGAATGGCCAGGACTTTGGCGTTTCGGATCAGCAGTTCGGCTTGGATTAT 
GGATTCTACGCGTTTGATCTTCCGATGCTTCGCCTCATCGCT 

>RXA014 55-downstream 
TGACTCACTGTCGATGATGTTGA 

>RXA0 1 62 5-ups t ream 

GGGAGCGAAGTTCCCTGGGTTAAATTAACCACTTGCAGTATACCCTAGTGGGGTATATTG 
T CTGCT GT TAGAAGAT ACCCGAC AGAAAGGGGCCAAT AAT 
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>RXA0162 5 

ATGGCTATCAAGAACTACACCGTCGAAGGCATGACTTGTGGACACTGCGTCTCCTCCGTA 
AAGGAAGAGGTCGGAGAGGTTGCTGGCGTCACCGCTGTGGACGTCACCCTAGAAACCGGT 
GCCGTGCAGGTTACCGGCGAAGACTTCACCGACGAGGCTGTCAAGGCTGCTGTCGTTGAG 
GCTGGCTACAAGGTTGTTGCA 

>RXA0162 5-downstream 

T AAACC CC T GAAAAGT T T AAAGC 

>RXA017 5 6-upstream 

GCTTCAAACAGGATTTAATCTAAAATCTTAAACCTCGTATTTTCCCTGATAGGCTCAGAT 
GCGCCTGAAATCGGGCTTGTTGAGGGGAGAGGTGTGTGAC 

>RXA017 5 6 

ATGAAAGAGTTGGAACTGGGCGAGGCGAGGGACGTCGCTGCAACGTTGGAAGCGATGCCG 
ATCCAGGAGGTTATTGAT CAGGTTGAGCGAACTTCTATAACTAAAGGTGCGGTACTGCTG 
CGTCTGCTCAGTAAAGATCGATCGTTGTTGGTCTTCGATGCTCTTGGTCCGCGACTCCAG 
GCTGATCTCATTGGTGCTTTTCAGGATGCGGAAGTGCTGGATTATTTCGCTGACCTTGAC 
CCTGATGACCGCGTTTCACTGCTTGATGAGCTGCCGGCGTCGATCGCTGACGAGTTGCTT 
CGCAGTCTCGATCCGCAGGAAAAGCAGGTCACGGAGCTGGTCTTGGGTTACGCAAAGGGG 
TCGGTTGGACGTTGGATGTCGCCCCAGGTTTTATTGCTTTTCGACGACATGTCCGTCGCC 
GAAGTCTTAGATTTIGTGCGCAATCATGCTGCTGAGGCTGAGACGATTTATGCCTTACCT 
ATTGTGAACCGTGCTCGCCAAGTGATGGGCGTGGTGTCGTTGCGAAAGCTGTTCATCGCA 
GATCCCACTCTAAAAGTCTCGGAAATCATGGTGCGTCCTGTTTCGGTGTTGGCGTCCGCG 
GATATTGAAGAAACCGCCCGCTGGTTCCTACAGTTGGACCTCGTTGCGATGCCCGTTGTG 
GATGAATCGAACATGCTCTTAGGAGTGCTGACCTTCGATGATGCGCAAGACATCGTGGAG 
CAAGCCGACTCTGAGGACTCCGCTCGCAGTGGTGGTTCGGAACCTCTCCAGCAGCCGTAT 
CTATCCACGCCGATTCGGAAACTGGTGTVAGTCCCGCATCGTATGGCTTCTGGTTTTGGCA 
GTGTCAGCAATTTTGACGGTTCAAGTTCTTGATATTTTCGAAGCCACCTTGGTTGAAGCC 
GTGGTACTGGCATTGTTCATTCCTTTGCTCACTGGTACTGGCGGAAACACCGGAAACCAA 
GCTGCAACAACCGTGACCCGTGCGCTCGCATTGGGTGACGTCCGAAAATCAGATGTCTTC 
CGCGTCT TGGGCAGAGAAATCCGAGTCGGCCTCATGCTCGGGGCATTGTTGGGTGCCGTT 
GGATTTGTGATCGCATCGCTTGTTTACGGCATGCCCGTAGGCACTGTCATCGGTCTGACA 
TTGTTGGCGGTGTGCACGATGGCCGCAT CAGTTGGCGGAGTAATGCCAATTATTGCCAAG 
GCGATCGGAGCGGACCCAGCGGTGTTCTCTAATCCTTTTATTTCAACCTTCTGTGATGCA 
ACAGGTTTGATCATCTACTTTGCAATTGCCAAGTTGGTGCTCGGAATC 

>RXA017 5 6-downstream 
TAAAAGATTTTTGCTTTTCGACG 

>RXA018 08 

ATGCGCGGCGGTGCACCAGCGCGAACCTCAAAGCCTGGATTCCGCCTTGAAGCCGCGGAA 
GCTTTGATCGCAGAAGTGCCAGCGCCACGCGACAAAGTCGAGCTCATGGCATTTTCCAAG 
TCCAGGCAAGGCCGCGTTGTCATTGAACTTGAAGACGCCACAGTAGCCACCCCTGATGAT 
CGCATCCTGGTAGAAGACCTCACCTGGCGTTTGGCTCCAGGAGAGCGCATCGGTCTTGTC 
GGCGTCAACGGCTCCGGCAAAACCACCCTGCTGCGCACCCTTGCCGGCGAGCAGCCACTT 
CAGGCAGGCAAACGCATCGAAGGCCAAACCGTCAAACTGGGATGGCTCCGCCAGGAACTC 
GATGACCTAGACCTCAGCCGCCGACTCATCGACTGCGTTGAAGATGTCGCTTCCTACGTG 
ATGATGGGCGACAAGCAGGTCTCCGCTTCCCAATTGGCAGAACGCCTCGGATTCTCACCC 
AAGAGGCAACGCACCCCAGTTGGTGACCTGTCCGGTGGTGAACGCCGCCGACTCCAACTC 
ACCCGCGTGCTCATGGCCGAACCAAACGTGCTGCTCCTCGACGAGCCCACCAACGACCTG 
GACATTGACACCCTCCAAGAGCTGGAATCCCTTCTCGACGGATGGCCAGGCACCATGGTG 
GTTATCTCCCACGACCGTTACCTCATCGAACGCGTCACCGACTCCACCTGGGCACTCTTC 
GGCGATGGCAAGCTCACCAACCTGCCAGGCGGAATTGAAGAGTACCTGCAGCGACGAGCA 
GCGATGGCCGCGGCCGAAGACAGTGGAGTGCTGAACTTGGGTGCGGCCACGCAGGCTGGA 
ACCTTTTCTGCTGCAACAGAGCAGGCTGCCACTTCTGTGGAAAGTTCCGGAATTTCTTCC 
CAAGAACGCCACCGCATCACCAAGGAAAT GAACGCCCTGGAGCGCAAAATGGGCAAGCTT 
GACCAGCAAATGGACAAGCTTAATCAGCAGCTCGCTGATGCAGCGGAGGCCATGGACACC 
AT AAAGC TCACCGAGCTGGACACCAAGCTCCGCGCAGTGCAGGAAGAACACGGCGAGCTG 
GAAATGCAGTGGCTGGAACTCGGCGAGGAAATCGAGGGC 
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> R X A 0 1 8 0 8 - cl o w n s t r e a m 
TAGTTCATGCCGTCGGCAGGCGA 

>RXA01822 

ATGGCCAGACAAAATAGCAATACCGGCGGGTTGCGTCTGGTGTTGGTTGGTATCGGAACA 
GGTGCATTTTTGGGTGCTGCTCGTGATTTCTTCATGGTGCGCGCAGATATTACGGGTGCT 
TCGACGGTACAGCTGTGGTCTGCCGGTTCGTTGAGCGGGCGCGACTGGAATCATGCCCTG 
TTGGTGTTGATTTCGTGTGCAGTGATTGTGCCAGCACTGTGCATTATTGTCCGCCGTTTA 
C G C C T G A T G GAAAT GG G T GAT GAT G C AG C T G G G G C AC T T G G AAT T T C AGT G G AG AG AAC A 
CGGTTGATAGCCATTTTGTTGGCTGTGCTGCTGGTGGGGATCGCCACCGCAGCTGCAGGT 
CCCATCGCTTTTATTGCACTGGCAGCACCTCAGATTGCCCGGGCTCTGGCCCGGGAGGAT 
GGAGTGCTGGTGGCTGCGTCGATAAGCATTGGCTCTGGGCTGTTAGTTGCGGCGGATTGC 
CTAGAGCAACACGTTGATACTGAGCTGCACACGCCCGTTGGCCTGGTGACCAGTTTGCTG 
GGCGGGGTGTATTTGATGTGGCTTTTGAGCCGAAAGGAGGCA 

>RXA0 18 22 -downstream 
TAAATGCTGCAAGCGCATGATCT 

>RXA018 90-upstream 

GCTGAGGTTGAGACCAAGCTGAACACCATCTACACCCGCGACATCGAACCACTTATTTAA 
TCCGAGCACTTCAGCTACACCTATTTAAGGAGGCTGTGAC 

>RXA018 90 

ATGGCGTCAATCGTCTTTGAAAACGTCACACGCAAATACTCTCCGGGCGCACGCCCGGCC 
GTCGACAAGCTTAATTTGGAAATCGCCGACGGCGAGTTCCTAGTTCTCGTTGGACCCTCA 
GGCTGTGGAAAGTCCACTTCTTTGCGCATGCTGGCTGGTCTTGAGCCTATCGACGAGGGA 
CGTCTACTCATTGATGGTAAAGACGCCACGGAACTGCGTCCGCAGGATCGTGACATCGCT 
ATGGTCTTCCAGAGCTACGCGCTGTACCCGAATATGACTGTTCGGGACAACATGGGCTTT 
GCGCTGAAGAATCAGAAGGTGGCTAAGGCTGAGATCGAAAAGCGTGTTGCTGAAGCCTCA 
CGCATTCTGCAGCTGGATCCGTATCTTGATCGTAAGCCTGCAGCTTTGTCTGGTGGTCAG 
CGCCAGCGCGTGGCCATGGGCCGTGCAATTGTGCGTGAGCCATCGGTGTTCTGCATGGAT 
GAGCCACTGTCCAACCTAGATGCGAAGCTGCGTGTGTCTACGCGTGCGGAGATCTCTGGT 
TTGCAGCGTCGCATGGGCGTGACCACGGTGTATGTGACTCACGAT CAGGTCGAGGCCATG 
ACCATGGGTGATCGCGTCGCTGTGCTTTTGCTCGGTGTGCTGCAGCAAGTAGACACCCCG 
CAGAACCTGTACGACTACCCAGCAAATGCGTTCGTCGCCAGCTTCATTGGTTCCCTTCCA 

>RXA018 90-downstream 

T GAAC T T GAT TGAGGGCAC CATC 

>RXA0190 0-upstream 

AAAGGTGACACGCCTTACATTCTTGTGGTCTGACCATGAGGTTGGGCCAATCGGTTTCAG 
CCCGTTTACTCCCGCCGTCCGTTTCAGAGAAGAGGTCACC 

>RXA0190 0 

ATGACAACCGCAGTAGATCAAAACTCACCGCCCAAGCAGCAACTCAACAAGCGCGTCCTG 
CTGGGCAGCTTGAGTGGCAGCGTTATCGAATGGTTCGACTTCCTGGTTTACGGAACCGTC 
GCCGCGCTGGTCTTCAACAAGATGTACTTCCCCAGCGGCAACGAGTTCCTCTCCACAATC 
CTGGCGTACGCATCCTTCTCCCTGACCTTCTTCTTCCGCCCCATTGGTGGCGTCATCTTC 
GCCCACATCGGCGACCGCATTGGGCGTAAGAAGACCCTGTTCATCACCTTGATGCTCATG 
GGTGGCGGCACCGTCGCCATTGGTTTGCTGCCCGACTACAACGCCATCGGCATTTGGGCA 
CCAATCCTTCTGATGTTCCTCCGCATTTTGCAGGGCATCGGAATTGGCGGCGAATGGGGT 
GGCGCACTGCTCCTGGCATACGAATACGCTCCAAAGAAGCAGCGTGGGCTCTACGGCGCA 
GTTCCTCAAATGGGCATTTCCCTGGGCATGCTGCTTGCAGCTGGCGTGATCTCTCTGCTC 
ACCCTCATGCCGGAAGATCAGTTCCTCACCTGGGGCTGGCGCATCCCATTCGTCGGATCC 
ATCCTCCTAGTGTTCATCGGCCTGTTCATCCGAAACGGCCTTGATGAAACCCCCGAGTTC 
AAGCGTATCCGCGATTCCGGCCAGCAGGTAAAGATGCCTCTGAAGGAAGTTCTGACCAAG 
TACTGGCCAGCCGTTCTGGTCTCCATCGGCGCAAAAGCTGCCGAGACCGGCCCCTTCTAC 
ATCTTCGG C AC C T AC A T C G T T G C T T AC GC AAC C AA C T T C C T GAAC A T C C G C G AC AAC AT T 
GTCCTTCTGGCAGTTGCTTGCGCCGCCCTCGTTGCCACCATCTGGATGCCACTGTTCGGA 
TCCTTCTCCGACCGCGTCAACCGTGCAGTGCTCTACAGGATCTGTGCATCCGCAACCATC 
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GTGCTGATTGTCCCTTACTACTTGGTCCTCAACACCGGCGAAATTTGGGCACTGTTTATC 
ACTACCGTGATTGGCTTCGGCATCCTCTGGGGTAGCGTCAACGCAATCCTCGGAACCGTC 
ATCGCAGAAAACTTCGCACCTGAGGTCCGCTACACCGGCGCTACCCTGGGTTACCAAGTC 
GGAGCAGCACTCTTCGGCGGTACCGCACCCATTATCGCAGCATGGCTGTTCGAAATCTCC 
GGCGGACAATGGTGGCCAATCGCCGTCTACGTCGCTGCATGTTGCCTTCTCTCTGTGATC 
GCCTCGTTCTTCATCCAACGCGTCGCGCACCAAGAGAAC 

>RXA01900-downstream 
TAAAATCTAAGTAAAACCCCTCC 

>RXA01939 

TCTACAAGCGGCACCGATCTTACGTCCTTGAGCCACAAGGAAATCTTCCAAATGCGACGC 
AAACTGCAGGTGGTGTTCCAGAACCCCTACGGCTCGCTTGATCCGATGTACTCCATCTAC 
CGGTGTATTGAGGAACCGCTGACCATCCACAAGGTTGGTGGAGACCGCAAGGCACGCGAA 
GCTCGCGTCGTTGAACTTCTCGATATGGTGTCCATGCCCAGGTCCACCATGCGCCGCTAC 
CCCAACGAGCTTTCCGGTGGCCAACGTCAGCGCATCGCCATCGCCCGTGCATTGGCACTG 
AATCCAGAAGTGATCGTGTTGGATGAAGCGGTTTCCGCTTTGGACGTGTTGGTTCAGAAC 
CAGATCCTCACCCTGCTTGCAGAACTTCAGCAGGAACTGAAGCTCACCTATTTGTTCATC 
ACCCACGACTTGGCCGTTGTTCGACAAACCGCCGACGATGTTGTGGTGATGCAAAAGGGA 
CGAATCGTTGAAAAGGGTCGTACCGACGACATCTTCAACGATCCTCAGCAGCACTACACC 
CGCGATTTGAT CAATGCGGTACCTGGTCTGGGAATCGAGTTGGGTACTGGAGAAAACCTG 
GTT 

>RXA0193 9-downstream 
TAACC C G C AC AG C C T C AC T AAAC 

>RXA01972-upstream 

ACGCGTTGCTGGATATCACCCTGGCCGTCGATGACAACGCCGAATGCATCGACGCCGGAT 
GCGCCGTACCTGGGTGTGTCACTGGACAGGAGAGTGCGTA 

>RXA0197 2 

GTGGCAACCGGTCTACTGTCGGCGATTGGTCTGTTTATCGCCACCAATATCGACGACATC 
ATCGTGCTCTCGCTGTTTTTTGCCCGCGGGGCGGGGCAAAAAGGGACCACGCTTCGGATT 
CTGGCTGGTCAGTACCTCGGCTTCATGGGCATCCTCGCGGCCGCAGTCCTGGTCACGCTG 
GGGGCAGGAGCATTCCTACCTGCTGAGGCGATCCCGTACTTCGGACTAATTCCCCTGGCC 
CTGGGACTATGGGCGGCCTGGCAGGCCTGGCGAAGCGATGATGACGACGATGATGATGCG 
GAGATCGCCGGGAAAAAGGTGGGTGTGCTGACCGTCGCCGGTGTGACGTTTGCCAACGGT 
GGCGACAATATCGGCGTCTACGTCCCGGTCTTCCTCAACGTGGACACTGCCGCCGTCATC 
ATCTACTGCATCGTTTTCCTCGTCCTGGTGGCAGGCCTGGTCCTGCTGGCAAAGTTCGTG 
GCCACCCGCCCGCCCATCGCAGAAGTCCTTGAGCGCTGGGAGCACGTGCTGTTCCCGATC 
GTCCTGATCGGCCTGGGCATCTTCATCCTCGTCAGCGGCGGCGCCTTCGGCCTC 

> RXAO 1 9 7 2 - down stream 
TAATAAGCCCATCCCGAGCGCCC 

>RXA0198 6-upstream 

GCCACGAT TAAAGACATTGGTGATGTGAATCACTGCCTACTACATCGTGTTTCGTGACCC 
TGCACCTCCAAGTAAGGGCACGACAAACTTAGGAGACAAG 

>RXA0198 6 

ATGGCTAGTACCTTCATTCAGGCCGACAGCCCTGAAAAAAGTAAGAAGCTGCCCCCACTC 
ACAGAAGGTCCGTATAGAAAGCGGCTATTCTACGTTGCACTAGTTGCGACGTTTGGTGGG 
CTGCTCTTCG GAT AT G ACACC G GAGT AAT C AAC G GT G C AC T C AAC C C AAT G AC AC G T GAG 
CTCGGACTAACCGCGTTCACCGAGGGTGTTGTAACTTCTTCCCTGCTGTTTGGTGCAGCA 
GCTGGTGCGATGTTTTTCGGTCGCATTTCCGACAACTGGGGTCGCCGGAAAACAATCATC 
TCACTTGCAGTAGCTTTCTTTGTCGGCACCATGATCTGCGTGTTTGCTCCATCTTTTGCA 
GTAATGGTTGTCGGACGTGTGCTTCTTGGACTCGCAGTTGGTGGCGCTTCCACTGTTGTC 
CCTGTCTACCTGGCTGAACTTGCTCCTTTTGAAATCCGTGGCTCACTGGCTGGCCGTAAT 
GAGTTGATGATTGTTGTTGGTCAGCTCGCAGCTTTTGTCATCAATGCGATTATTGGAAAT 
GTTTTTGGACACCACGATGGTGTGTGGCGCTACATGCTGGCAATTGCCGCAATCCCAGCA 
ATTGCCCTCTTCTTTGGA 
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>RXA01995-upstream 

CCGACGCAAAGGCATGCGCCTGCGTGTCTCGAGTAGTCTCCTCCCCTTCCTCGTCCCCAA 
CCTCGACCATTACGGTCGCCCTCTCCTAAAGGAGCCTGGC 

>RXA01995 

ATGGATATCCGCCAAACAATTAACGACACAGCAATGTCGAGATATCAGTGGTTCATTGTA 
TTTATCGCAGTGCTGCTCAACGCACTGGACGGCTTTGATGTCCTCGCCATGTCTTTTACT 
GCGAATGCAGTGACCGAAGAATTTGGACTGAGTGGCAGCCAGCTTGGTGTGCTGCTGAGT 
TCCGCGCTGTTCGGCATGACCGCTGGATCTTTGCTGTTCGGTCCGATCGGTGACCGTTTC 
GGCCGTAAGAATGCCCTGATGATCGCGCTGCTGTTCAACGTGGTGGGATTGGTATTGTCC 
GCCACCGCGCAGTCCGCAGGCCAGTTGGGCGTGTGGCGTTTGATCACTGGTATCGGCATC 
GGCGGAATCCTCGCCTGCATCACAGTGGTGATCAGTGAGTTCTCCAACAACAAAAACCGC 
GGCATGGCCATGTCCATCTACGCTGCTGGTTACGGCATCGGCGCGTCCTTGGGCGGTTTC 
GGCGCAGCGCAGCTCATCCCAACATTTGGATGGCGCTCCGTGTTCGCAGCCGGTGCGATC 
GCAACTGGTATCGCCACCATCGCTACTTTCTTCTTCCTGCCAGAATCCGTTGATTGGCTG 
AGCACTCGCCGCCCTGCGGGCGCTCGCGACAAGATCAATTACATTGCGCGCCGC 

>RXA02033-upstream 

TGATCTGCTGTATCAGGTGGTTGATCCAAGAGTCGGTGCTGTTGGGGTTGCTAGCACTAA 
GGTTCCAGGGAGCGTGGCTTAAGTGACAACGATCAAAAAC 

>RXA02033 

ATGCCCCTTTCAGGGAAAATCGGCGGCTTCATCGTTGCCGTTGTATTTGTTCTTGCTGCG 
CTGTCTTTCATTTGGACTCCGTTTGATCCAGTTCAAGCTTTCCCACAGGAGCGCCTTGAG 
GGAAGTTCTTTGAGGCACCTGTTGGGAACGGATCGTTATGGTCGCGATGTTTTATCCCAG 
ATCATGGTTGGTTCCCGCGTCACGTTGTTGGTGGGCATCATTGCGGTGGCGATCGCAGCA 
TTAATCGGCACGCCACTGGGTATTGCTGCGGGAATGCGCCGTGGCATGGTGGAAACCTTT 
GTCATGCGTGGTGCCGATTTAATGTTGGCGTTCCCAGCACTGTTGTTGGCGATTATTTCC 
GGCGCCGTTTTCGGCGCCTCCACGTGGTCCGCGATGGTCGCGATCGGCATCGCAGGCATC 
CCTAGTTTTGCCCGCGTGGCTCGTGCAGGCACATTGCAGGTGACCAGTCAGGATTTCATC 
GCAGCTGCTCGGCTATCAAAAGTAAGTTCCGCCCGGATCGCGCTTCGCCATATTTTGCCC 
AACAT CACCAGCATGTTGATCGTTCAGGCATCAGTAGCTTTTGCCCTGGCGATCCTGGCG 
GAAGCCGCATTGAGTTTCCTCGGTTTGGGCACCACTCCCCCGGATCCCAGCTGGGGTCGC 
ATGTTGCAAACCGCTCAAGCATCCATCGGCGTCACCCCCATGTTGGCGGTGTGGCCCGGT 
GCTGCGATCGCTTTGACGGTCCTTGGTTTTAATCTTTTCGGTGATGGTTTACGCGATGCC 
ATCGATCCA 

>RXA02 033- down stream 
TAGTATTATAT 



>RXA02 03 4 -upstream 

TCGTGGTGATGTCACCAGAGATCACCGGCATTGATCCCAACGTGGTGTCCGGGGCGTTGG 
AATTGTCGTTGATTGGTCGGAAAGAATCCGGGGTAGCGCA 

>RXA02034 

GTGAGTAAAACAATCGCTTGGACTGTGCTGCGGTACACCCTGACTTTTGTGATCGCCAGC 
ATCATCATTTTTGTGCTGATTCGAGTCATCCCCGGTGACCCCGCCGCTGTTGCCCTGGGA 
ATTACCGCGACACCAGAAGCAATCGCTGCGTTGCAATCACAATTAGGTACTGATCAACCG 
CTTTTCCAACAGTACTTTTCCTGGATAGGTGGAATGCTCACTGGCGATTTCGGCACCTCG 
CTGAGCTCTGGCCAAGACCTTTCCCCCATCATTTTTGACCGCTTACAAGTGAGCCTCATT 
TTGGTGGGATGCTCCATTGTGTTGTCGTTGCTCATTGCCATTCCACTTGGTGTGCTTTCG 
GCCCGGCGCGGTGGCGTGATCATTTCCGGCATCAGCCAGATTGGCATTGCGATCCCTAGT 
TTCCTCGCCGGTATTTTGTTGGTCGCTGTCTTCGCCGTTGGTTTGGGGTGGCTGCCCGCC 
AATGGCTGGATTCCGCCGTCGGAAAACTTTGGAGGTTTCTTAGCCAGGCTGATCCTCCCG 
GTTCTGGCTCTTACTGCTGTTCAAGCAGCAATTTTGACCCGCTATGTCCGCTCTGCAGTA 
ATGGATGTAATGGGGCAAGATTTCATGCGCACCGCGAGGTCGAAAGGTATGAGCTTCAAC 
CGCGCGTTGATCATCCACGGTCTTCGGAATGCTGCTCTTCCTGTCCTTACCGTCACTGGT 
TTGCAGCTAACAACCTTGGTTATCGGCGCCGTGGTGATTGAACAAGTCTTTGTCATCCCC 
GGAATCGGTTCGATGCTGCTGGAGTCCGTGTCCAACCGTGATCTCATCGCTGTGCAATCT 



Appendix A, page 32 



Attorney Docket No.: BGI-131CP 



ATTGTCATGCTGCTGGTGGCGTTCACGTTGCTGGTTAATTTGGTGGTTGATCTGCTGTAT 
CAGGTGGTTGATCCAAGAGTCGGTGCTGTTGGGGTTGCTAGCACTAAGGTTCCAGGGAGC 
GTGGCT 

>RXA02 034 -downstream 
TAAGTGACAACGATCAAAAACAT 

>RXA02035-upstream 

GGATTTTCCATTGGCGGAGGTTCATGCGGCGGGTATCCATTGCCTTCCATTTTAGTTTTC 
CAT TTAGTTTCCCGGAT C AC ACC GACTAAT C T C AG AAG C C 

>RXA02035 

ATGAAGATCACGCGCGGACTCCTGCCATCATTGCTGTTGGCAAGCACAATCGTGGTGTCG 
TCATGCTCTGCTGGATCGACTGCGTATCAGCAGCCCCCTGCTGTTGATCAATCATCCATT 
GTCATTGCTACCACGGCTGCTGCGGCGTCACTTGATTTCACCAATGCTGCGGGCGCTGCT 
ATTCCGCAGGCGATGATGTCCAATATTTACGAGGGGCTTGTGCGCATCGATGCGGAGGGT 
GAGAT TCAGCCGCTGCT TGCCACGT CGT GGGAT ATT T CAGACGAT CGCACCGAGTACAT T 
TTCCATTTGCGGGAGGGTGTGCTGTTTTCCAACGGCGATCCCTTCAATGCTGATTCTGCG 
AAGTTTTCCATTGATCGGGTAAAAACTGACTGGACCAATGGTTTGAAAAGTGGCATGGAT 
GTGGTGGAGTCCACCGAGGTGATTGACGATCACACGCTGAAAGTTTCGCTGGTCAGGCCG 
TCCAACCAATGGTTGTGGAGCATGGGTACCGCGATCGGTGCCAT GATGACGGAGGGGGGC 
GTCGATAAGCTGGCAACTGATCCCGTTGGCACCGGCCCGTACACGGTGACGCACTGGGCG 
CCGGGCCGCGCAATTGGGTTCGGCGCGCGGGCCGATTATTGGGGGCAGAAGCCGCTTAAC 
GACGCCGCAACCATCCGCTACTTCAGCGATGCGACGGCCTCGACCAATGCGCTGCAAAGC 
GGTGACGTGGACGTGATTTGGGCGATGCAAGCGCCCGAACAGCTGGCTACGCTGCAGGAA 
TACACCGTGGAAGTGGGCACAACCAATGGTGAGATGTTGCTGTCGATGAATAATCAGCGT 
GCACCTTTTGAT GATGTGCGTGTGCGCCAGGCGGTGATGTTTGCGATTGATCGCCAAGCC 
GTCATTGATACCGCGTTGGAAGGTTACGGCACCGACACTGGTGGCGTGCCTGTTCCGCCG 
ACTGATCCGTGGTACGAGAAATCCACGATGTACCCCTACGATCCGGACCGCGCACGGGCA 
TTGTTAGAGGAGGCCGGCGCCGAGGGAACGCGGATCACCATGTCCATTCCTTCGTTGCCG 
TACGCTCAGGCAGCCTCTGAAATCCTGTACTCGCAACTGCGAGATGTTGGTTTTGATCCT 
GTGATTGAATCAACCGAGTTCCCAGCCGTCTGGTTGGCACAGGTCATGGGGCAAAAAGAC 
TACGACATGTCACTAATCGCGCATGTGGAACCCCGCGACATCCCCACGCTGTTTAGCCCC 
AACTACTATTTGGGCTTTGACGACACCGAAACCCAAGCCCTCCTCGCAGAGGCAGACAGT 
TCAGCAAACGAAGTGGAATTGATGCAACAAGCTGTCGATCGAAT CATGGAACAAGCCGTC 
GCCGACAACCTCATGAACGTGGCCAACATCGTGGTGATGTCACCAGAGATCACCGGCATT 
GATCCCAACGTGGTGTCCGGGGCGTTGGAATTGTCGTTGATTGGTCGGAAAGAATCCGGG 
GTAGCGCAG 

>RXA02 03 5 -downstream 
TGAGTAAAACAATCGCTTGGACT 

>RXA0 2 0 62 -upstream 

TTGTCTAAACATCGTTTTGGGGTCCGAATGATAGCCCCTTTTAATGCCCCCATTTCGGTA 
TCGCTGCGCAACTGTTTTTAGATGGCTAATCTTTGAAATT 

>RXA020 62 

ATGAGAGTCGGAATGATGACAAGAGAGTATCCACCAGAGGTTTACGGCGGCGCTGGCGTG 
CACGTCACCGAATTGACCCGATTCATGCGTGAGATCGCTGAAGTTGATGTTCACTGCATG 
GGTGCACCTCGCGATATGGAGGGAGTTTTCGTCCACGGCGTCGATCCTGCCTTGGAAAGC 
GCGAACCCTGCGATTAAGACACTGTCCACCGGTTTACGCATGGCAGAAGCTGCAAACAAC 
GTGGATGTCGTGCACTCACACACTTGGTATGCAGGTCTTGGCGGCCACCTTGCAGCTCGT 
CTCCACGGCATTCCTCACGTGGCTACCGCGCACTCTTTGGAGCCAGATCGCCCATGGAAG 
CGTGAGCAGCTTGGCGGTGGATACGACGTGTCCTCCTGGTCTGAAAAAAATGCCATGGAA 
TACGCTGACGCGGTCATCGCTGTGTCGGCTCGCATGAAAGATTCCATCCTCGCTGCGTAC 
CCTCGCATCGAGCCGGACAACGTGCGTGTTGTCCTCAACGGCATCGACACTGAGTTGTGG 
CAGCCTCGCCCGACTTTCGATGACGCGGAAGATTCCGTACTCCGCTCCCTAGGCGTTGAC 
CCACAGCGGCCCATCGTCGCATTTGTCGGCCGCATCACCCGCCAAAAAGGCGTCGAGCAC 
CTCATCAAGGCAGCAGCGCTTTTCGACGAGTCCGTGCAGCTTGTGCTCTGTGCCGGCGCG 
CCAGACACCCCCGAAATCGCAGCTCGCACCACCGCCCTGGTGGAAGAACTCCAGGCAAAG 
C GC G AAG G CAT TTTCTGGGTT C AG GAC AT GC T G G G C AAG G AC AAAAT C C AAG AGAT T C T C 
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ACCGCTGCTGACACCTTCGTGTGCCCATCCATTTACGAGCCACTGGGCATCGTGAACTTG 
GAAGCAATGGCCTGCAACACCGCAGTTGTCGCATCCGACGTTGGAGGCATCCCTGAGGTT 
GTTGTCGACGGCACCACCGGCGCCCTCGTTCACTACGACGAAAAT GATGTCGAAACCTTC 
GAGCGCGATATCGCCGAAGCGGTGAATAAAATGGTCGCTGATCGAGAGACCGCAGCCAAA 
TTTGGTCTCGCAGGGCGCGAACGTGCTATCAATGATTTCTCCTGGGCAACGATTGCTCAG 
C AG AC C AT T GAT GT G T AC AAAT C C T T G AT G 

>RXA02 0 62 -downstream 
TAAAACCGAAAGCCGGGGAACCT 

>RXA02068 

ATTTTTGTCCCCATGTTGCGTATCGCTGCCATTGAACCGAAAGACATTACTTTGGTTACC 
GGTTCTGTATCACTTCGAACCTTTCGCGTGCGCACCGGTGAATTGCAGGTCATGGGCGAT 
ATTGTGGGTGCAAAAGTACATACCGATGATCCAGAGCTGCAACAATTCCACGGTCGCGCG 
GTAGAAATCGCCGATGTGGAGCTGGAGTTATCGCGCACTCGCGATTGGATCATCACGCGC 
GTGGCGGTGCTGGGTGAGCGCCCTAAATTTGGCCGGCGCCCAGTGCTGCACACAGTGCCG 
TGGAGTCATATCCACGGCATCACCGCAGGTGGTGTCGGCGAGTCCAATCACACCGCCGAA 
CTCATCGCAGGGTTTGAGGATAT GAGGCCTGCGGACGTCGCAAAGCAGCTTTATCAGCTG 
CCTACGGCTCAGCGTACCGAAGTGACGGAAGAGCTTGACGACGAAAAGCTGGCGGATATC 
CTGCAGGAATTGTCCGAGGACCGCCAAGCCGAGTTGATTGAAGAATTAGACATCGAACGT 
GCCGCGGACATTCTGGAGGAAATGGATCCAGATGATGCTGCAGACTTGTTGGGTGAGCTG 
CCTGATGACAAAGCTGATGTGTTGTTGGATCTGATGGACCCTGAGGAATCTGCGCCGGTG 
CGTCGTTTGATGGATTTCTCCCCGGACACCGTTGGTGCGCTGATGACTCCTGAGCCATTA 
ATTATGGATCCTTCCACCACAGTCGCTGAAGCGTTGGCGATGGCCAGAAACCCCGACCTT 
CCTACTTCTTTGGCATCGTTGATCTTTGTGGTGCGCCCACCCACGGCCACGCCTACTGGA 
AAATACCTCGGCTGCGTGCATCTGCAGAAACTGCTTCGGGAGCCTCCATCAAGTTTGATT 
GGTGGCATCCTCGACCCCGATCTGCCACCGCTCTACGCTGAT GATTCTCAAGAAACCGCA 
GCTCGATTCTTTGCCACCTACAACTTGGTGTGCGGCCCCGTCTTGGATGAAAACCGCCAT 
CTGCTTGGTGCCGTAGCTGTCGATGACTTGCTCGACCACATGCTGCCAGAAGACTGGCGC 
G AC G C C G G AAT C C G AC C AG G AAAG GAG C AC AC C CAT G G C 

>RXA0 2 0 68 -downstream 

T GAT T T CAACC GCTCT GAAT TAG 

>RXA0207 9-upstream 

CGGGGAGCCGTGCGGACGCTGCGGAACATTAATCATCCGGGAGAGTTTCATGAACCGCGG 
CTCCCACTACTGCCCAAACTGCCAGAAGCGGCGCTAGCTG 

>RXA02 07 9 

ATGAGCGAAGCTTTTGATGCAACCAAAGTGCGCAAAGCTGTGCTCACCGTCGCGCTGCTT 
AACTTCGCTTATTTCTTTGTAGAATTCTTTATTGCATTAAGCGCAGGCTCCGTTTCTCTA 
CTGGCTGACAGTGTCGATTTTCTTGAAGACACCTCCATCAACCTGCTCATTTTCATTGCC 
CTAGGATGGCCGTTGGCGAGGCGCGCAGTGATGGGCAAACTTATGGCGATTGTGATTCTT 
GCACCTGCTGCTTTTGCTGCGTGGGCAGCGATTCAACGGTTTTCCGCACCGCAAGCGCCC 
GAAGTGTTTCCGATCATCGTCGCTTCTCTGGGCGCCGTCGTGATCAACGGCGCGAGTGCC 
ATCATTATTTCTCGAGTGCGACAACATGGTGGCTCGCTTGGCCAAGCTGCCTTCCTATCC 
GCCCGAAATGACGTCCTGATCAACATTGCCATCATCATGATGGCCTTAATTACCGCATGG 
ACGACGTCTGGATGGCCAGATTTGATCCTAGGTTGTTTCATCATTCTGCTCGCACTGCAC 
GCCGCTCACGAGGTGTGGGAAGTCAGTGAGGAAGAACGCCTCGCCTCCAAAGCCCTTGCT 
GGGGAAGCCATCGAT 

>RXA0207 9-downstream 

T AGGGGAGCAG TAT GAGCT T T T C 

>RXA0 2 0 96-upst ream 

CGCTTCGACGACCTCACCCACAGCGATATCCGCAGGAATCTCATCGCGGTTTTTGATGAG 
CCGTTCTTGTACTCCTCCTCCATACCGCGAGAACATCTCG 

>RXA020 96 

ATGGGTTTGGATGTCAGTGATGAGCAGATCGAACACGCAGCCAGGCTTGCCCAGGCTCAT 
GATTTTATCGATCGCCTTCCAAACAAATACGAGGAAGTCATTGGCGAACGCGGCCTGACG 
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CTTTCTGGTGGTCAACGCCAACGCATCGCCCTCGCACGGGCTTTCCTGGCGCATCCCAAA 
GTGTTGGTGCTTGATGATGCCACCTCTGCCATTGATGCCTCCACTGAGGACCGCATTTTC 
CAGGCCTTGCGCGAAGAACTGCACGATGTCACCATTTTGATCATCGCGCACCGCCACTCC 
ACTTTGGAGCTCGGCGATCGGGTTGGTCTGGTCGAAGATGGACGGGTAACAGCACTGGGA 
CCGTTGAGTGAGATGCGTGATCACGCTCGTTTCTCGCATCTGATGGCTCTTGATTTCCAG 
G AT T CT C AC GAT CC GG AAT T C ACCCTCGACAACGGTTC AC TACCC AG CCAAGAGCAATTG 
TGGCCGGAGGTCTCCACAGAAAAGCAGTACAAGATTCTTGCGCCTGCCCCTGGTCGAGGC 
CGTGGCATGTCCATGCCAGCAACCCCTGAGCTGCTCGCCCAGATTGAGGCGCTGCCAGCA 
GCAACGGAAGAAACACGAGTTGATGCCGGGAGGCTACGCACCAGTACCTCCGGTTTCAAA 
TTGCTCAGTTTATTCAAGCAGGTCCGTTGGCTCGTCGTCGCGGTCATCGCGTTGTTGCTG 
GTGGGCGTAGCCGCCGATCTAGCATTTCCAACACTGATGCGCGCAGCCATCGACAACGGT 
GTGCAAGCACAAAGCACCTCCACGTTGTGGTGGATCGCCATCGCAGGCAGCGTAGTAGTC 
CTTCTGTCCTGGGCCGCCGCCGCGATCAACACGATTATCACGGCACGCACCGGTGAACGG 
CTGCTTTACGGCTTGCGTCTGCGCTCATTTGTGCATCTATTGCGCCTGTCCAT GAGCTAT 
TTCGAACGCACCATGTCCGGCCGCATCATGACGCGCATGACCACCGACATCGACAACCTC 
TCGTCCTTCCTCCAATCAGGTCTGGCGCAAACAGTTGTCTCTGTGGGCACGCTCATCGGT 
GTGGTCACCATGCTCGCCATCACCGACGCACAACTAGCACTCGTTGCGCTGTCCGTGGTG 
CCGATCATCATCGTGCTCACTCTCATTTTCCGACGCATCAGCTCCAGGCTGTACACCGCT 
TCACGCGAGCAAGCCAGCCAGGTCAACGCGGTATTCCACGAGTCCATCGCCGGTTTACGC 
ACCGCGCAGATGCACCGCATGGAAGACCAAGTCTTTGACAATTATGCGGGCGAAGCA 

>RXA02119-upstream 

TTCGGTCCGCTCTGGCAAAAATGGCTGGCTGCCACCTCGGCGCAGCAGCTTAAGGGCTGG 
GCTTAAATTGCTTGTCGACGCCTAGTGCCACAATGGAGAC 

>RXA02119 

ATGACCGAAACACTTGTGGTGAATGGCCTTGCAGGCGGCTATGGGCACCGCACATTATTT 
AACGATGTGAATCTCACCGTAGCTGCCGGCGATGTCGTGGGCGTTGTCGGCGTCAATGGC 
GCTGGTAAATCCACATTTCTAAAAATTCTGGCGGGCGTGGAAAAGCCACTGGCTGGAACT 
ATCGCGCTTTCGCCAGCCGATGCTTTTGTGGGCTACTTGCCACAGGAACACACCCGCACG 
TCTGGAGAGACGATCGCAGTTTACATTGCTCGTCGAACCGGCTGCCAAGCTGCAACAACT 
GCCATGGATGACACCGCCGAAGCGTTTGGTGCGGATCCAGACAACGCTGCCTTGGCCGAT 
GCATACGCCGAGGCGCTGGATCGGTGGATGGCCAGTGGCGCAGCCGATTTGGATGAACGC 
ATCCCCATCGTGCTCGCTGATTTGGGCTTTGAGCTTCCCACCTCGACGCTGATGGAAGGA 
CTTTCAGGCGGGCAGGCAGCCCGGGTCGGGCTGGCGGCGTTACTGTTGTCACGTTTTGAC 
ATTGTGCTTCTCGACGAGCCCACCAACGATTTGGATCTCGACGGTCTTGAGCAACTGGAG 
AATTTTGTTCAGGGGCTTCGCGGGGGAGTCGTACTGGTCAGCCATGATCGTGAGTTTCTT 
TCCAGGTGTGTGACCACTGTGCTGGAACTCGATCTGCACCAAAATTCCCACCATGTTTAT 
GGCGGTGGATATGATTCCTACCTTGAGGAACGCGCAGTGCTACGCCAGCACGCCCGTGAC 
CAATATGAGGAATTTGCGGAAAAGAAGAAGGACCTTGTGGCACGTGCTCGAACGCAGCGT 
GAATGGTCTAGTCACGGTGTCCGCAATGCTATTAAACGTGCACCTGACAACGACAAACTT 
CGGAAGAAAGCCGCTGCGGAATCCAGTGAAAAGCAGGCTCAAAAAGTCCGCCAGATGGAA 
AGCCGCATCGCTCGGTTAGAAGAAGTTGAAGAGCCACGTAAAGAATGGAAACTGCAGTTC 
AGCGTCGGTAAGGCGTCGCGGTCAAGTTCTGTTGTTTCCACGTTGAATGATGCAAGCTTC 
ACCCAAGGCGATTTCACCTTGGGACCAGTATCCATCCAAGTAAATGCTGGCGATCGCATT 
GGCATCACAGGACCCAACGGTGCTGGTAAATCCACATTGCTGCGCGGACTATTGGGAAAC 
CAAGAACCCACCAGCGGTACTGCCACGATGGGCACGAGCGTGGCGATCGGAGAAATCGAT 
CAGGCACGAGCGTTACTTGATCCACAGTTGCCACTGATTTCTGCGTTTGAAAAGCATGTT 
CCAGACTTACCGATCAGTGAGGTGCGCACACTGCTCGCGAAATTTGGGCTGAATGATAAT 
CATGTGGAACGGGACGTCGAAAAGCTATCTCCTGGCGAGCGCACGCGCGCCGGACTTGCG 
CTGCTACAGGTGCGGGGCGTCAACGTGCTTGTTCTTGATGAGCCCACCAACCACCTTGAC 
CTGGAGGCCATCGAGCAATTGGAGCAAGCGTTGGCCTCGTATGATGGTGTGTTGCTGCTG 
GTCACGCACGATCGTCGCATGTTGGACGCTGTGCAGACCAATCGTCGTTGGCATGTCGAG 
GCTGGCGAAGTTAGGGAGCTA 

> RX A 0 2 1 1 9 - do wn s t r e am 
TAACCGTTTCCGTATTGATGCCA 

>RXA02 220 -upstream 

GGGCTTTCGCCGCGGAATGGTCCCTCGTCCAGGTCTTTAATTGATGTCTTGACGTGATCT 
GGGCGGGCACGCGGCCAATCATGTGAAAGGTCTGTTTTAG 
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>RXA02220 

GTGTCGTCCCCTCTCCCCGCTGCCGTCACATC7WVACCCGCCCACGCGCTTTCCTCTGAT 
GAGGTGTTAGAAAATCTCGGGGTCCAGGACACCGGATTGACCTCCGCGGAGGCAACACAG 
CGTTTGGAAGCAAACGGGCCAAACGAGCTTCCTCAAACTCCACCTG7VAACAGTCTGGCAA 
CGGCTATTCCGCCAGGTCAACGATCCAATGATCTACGTTCTCATTGCCGCCGCGGTACTC 
ACGGCGTTTCTTGGGCATTGGACAGACACCATCGTGATCGGCGCCGTTGTCATCATCAAC 
ATGATGGTTGGGTTCATCCAAGAGGGCAAAGCTGCGGATGCGTTGGCATCGATCCGCAAC 
ATGCTCTCCCCGGAATCCGCGGCGTTGCGCGATGGGGTCTTCCACAAAATTGATGCGGCA 
GAGCTGGTGGTCGGTGACGTTGTGAAACTATCCGCCGGCGATAAAGTGCCCGCTGACCTG 
CGCATGCTCGCCGCCACCAATCTGCACATTGAGGAATCCGCGCTCACCGGCGAGGCGGAA 
GCAGTGGTCAAAGGTACTGATCCAGTTGAGGCCGACGCCGGAATCGGCGACCGCACATCC 
ATGGCGTTTTCAGGAACGCTGGTGCTCACAGGCAGCGGCACCGGCGTGGTCACCGCCACC 
GGTGCAGGCACAGAAATCGGGCACATCACCACCATGCTTGCCGACGTCGACTCCGTGGAT 
ACCCCATTGACTCGGTCGAT GAAAAAGTTCTCATCGGCGTTAGCAATCGTGTGTGTATTC 
CTAGCGATCCTCATGCTGGTGGTTGCCGGTCTAGTCCACCACACACCTTTGGAAGAGCTC 
ATTCTTTCCGCCATCGGCTTTGCGGTGGCTGCCATTCCGGAGGGTCTACCTGCGGTTATC 
GCCATCACGCTGGCATTGGGTGTGCAAAAGATGGCAGCTCGAAATGCGATTACGCGCCGG 
TTGAATTCCGTGGAAACACTTGGCTCTGTCACCACCATCTGCACGGATAAAACCGGCACA 
CTCACCCGCAATGAGATGACAGTCCGCGCAATCGCCACCGGTACGAGTCTTTATGACGTC 
AGTGGAGCAGGCTACGAACCTCTCGGGGAAATCCGCTTAAAAGACGGCGAGCAAGTATCC 
AAGCAGGATTTCCCAGATCTCTACGCCATGGCGTTGGTCGCAGCGAACGTCAACGACGCC 
GAAATTTACCAAGAAGACGGCATGTGGAGGCTTTCCGGCGAACCCACCGACGGCGGTATT 
CGTGCCTTTGCAAT GAAAACCAACGCTGAAATCTTGACCCGAACAGCCGAAGTCCCCTTC 
GATTCCGCATACAAATACATGGCGACGCTTCACACCATCGATGGAGCAAACACCATGCTG 
GTCAAGGGCGCTCCCGATCGTTTATTGGATAGAAGTGCACAGCAGCGCAACGGTGAACCA 
CTTGACCGGCCGTATTGGGAACAGCTCATCGAGGACCTCGCGTCCCAAGGCCTCCGCGTG 
CTGGCTGCGGCATATAAAGAGCTTCCCCACAGCACGTCAACAATTACTCCAGAAGATGTT 
GACCAGGGCGAACTCACCTTCCTCGGGCTCTACGGCATCATGGATCCGCCACGCGAAGAA 
GTCATCGAAGCCATGAAAGTGGTGCAATCGGCAGGCGTTCGCGTCCGCATGATCACCGGC 
GATCACTCCTCCACGGCCCGCGCAATCGCCCGCGAAGTGGGAATCCGCGGCCAGAACGTG 
CTCACCGGTGCGGAAATTACTGCGGCTACTGATGAGGAGCTGCAGGGACTCGTCGATAAT 
GCTGATCTTTTTGTGCGCACCAGCCCCGAGCACAAGCTGCGCGTCGTGCGCGCACTGCAA 
GCTAACGGCGAAGTCGCGTCCATGACCGGCGACGGCGTCAACGATGCGCCAGCGCTAAAA 
CAAGCCGACGTCGGCGTCGCCATGGGCATTAAGGGCACCGAAGCCACCAAAGACGCGGCC 
GACATCGTGCTTGCCGACGACAATTTCGCCACAATCGCCGGCGCCGTAGAAATGGGTCGC 
ACCATCTACGACAACCTGCGCAAAGCCGTCGTCTTCATGCTCCCCACCAACGGCGCCCAA 
GGCCTCGTCATTTTCATCGCGATGCTGCTCGGCTGGGAACTGCCCATCACCGCACTTCAA 
GTGCTGTGGATCAACCTCATCACCGCCATCACACTGTCCCTGGCGCTGTCCTTCGAGCCG 
GCCGAGCCCGGCATCATGAACAGAAAACCCAGAAACCCCAAGAGCGGGCTTATCGACGCC 
CCCTCCGTGCTTCGCATCGTCTATGTCTCCCTGCTGCTCGGCGGAGCAACGTTCTGGGCT 
TTCCTTGGCGCCCGCGACGCAGGAATCGACATCGACACCGCCCGCACCATCGCGGTCACC 
ACCCTTGCAGTCAGCCAAGTGTTCTACCTTTTAAGCTCCCGATACTTCGAAGTATCCGCG 
CTGCGAAAAGAACTCTTCACCACCAACCCGATTTCCTGGCTGTGCATCGCACTCATGCTG 
ATCCTGCAACTGGCCTTTGTCTACCTGCCGTTCATGCAAAGCACCTTCGACACCGCCGCA 
CTGACGCTTAGAGATTGGGTCATGCCACTGGTGTTTGGTGTTGTTGTCTTTGCGGTCGTT 
GAAACCGAGAAATTCATCAGGCGCCTTAAAGCGTCT 

>RXA02220-downstream 
TAAGGTT T CAGCCCCT CAAGAT A 

>RXA02 222 -upstream 

CATCCGCTGAACATCGTCTGTCTACAGCGTTTGGAGAACGCGAAAAAGATGAGGCAGTAC 
AAGATTGCAAAAACCTTGAAAAAGTGTATGGCAGCGATGG 

>RXA02222 

TTGGGTCGACCTCCCCCAGGAGACGTTCATACTCTCCTAGACGATATCGGAGCAGAGGAA 
TCTGAAGCAGATAAAGTTCCAATTGAATGGCAAAACGCCCTGACTAAGGCAGACAGGTAT 
GCAAACCGGCAACACATGTCTCAGGCACGACTCTATCGCCAATTAACCAGTGATGTTGGA 
G AG GG C T T C AC T G AAG AAG C T G C C C AAT AC G C AAT C G AAAAT G T G AAC G C AG AC T G G AAC 
GCTAACGCCCTAGTAAAAGCAAGAAATTACCAGGAGCGCCAAGCAATGTCAGTAGACCGC 
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ATTTACAGGCAACTTACTAGTGAACACGGTGAAGGGTTTACCCCAGAGCAGGCACAATAC 
GCGATCGACAACCTA 

>RXA0222 2-downstream 

T AAG GCATAAAGAT C CT AG T AT T 

>RXA02312-upstream 

TTAGCGCCCATTAACGCTTCACATCCTTATATTCCCAAGGAGCACGACCATTTCTGATTC 
AG C AG T C C AGG AG AAT C AC GAAC C G C AC C T C AAG C G C GG T 

>RXA02312 

TTGAGCAATAGACACCTTCAGCTCATCGCCATCGGCGGAGCGATCGGTACGGGTCTGTTC 
ATGGGGTCCGGCAAGACGATCTCCGTTGCGGGGCCATCAGT/^ATTTTGGTGTACGCCATT 
ATTGGTTTCATGCTTTTCTTCGTCATGCGTGCCATGGGAGAGCTGCTGCTCGCCAATTTG 
AATTACAAATCTTTGCGCGATGCGGTCTCTGATATTTTGGGTCCTGGCGCAGGTTTTGTC 
ACCGGCTGGACATATTGGTTCTGCTGGATTGCCACAGGCATGGCGGACATCGTGGCGATC 
ACTGGATACACCCAATACTGGTGGCCTGAGATCCCATTGTGGCTTCCAGGTGTGCTCACC 
ATTGCGTTGCTGTTTGCCCTGAACTTGGCTGCGGTACGACTGTTCGGTGAGATGGAGTTT 
TGGTTCGCCATCATCAAAATCGTGGCTATCGTGTCCTTGATCGTCGTGGGACTTTTCATG 
GTGGTCACAGCCTTTGAAT CACCTAATGGCACCACCGCGCAGTTCAACAACCTCATTGAG 
CATGGCGGATTTTTCCCCAACGGCATCACCGGTTTCTTGGCTGGTTTCCAGATCGCTATC 
TTTGCGTTCGTCGGGATTGAACTTGCCGGCACTGCAGCTGCAGAGACTGAGAATCCCACC 
AAGACGCTTCCTCGGGCAATCAACTCCATTCCCATCCGCATCGTGGTGTTCTATGTTTTG 
GCGTTGGCTGTCATCATGATGGTCACCCCATGGGAT CAGGTCCGTGCTGACAACAGCCCA 
TTCGTGCAGATGTTCGCGCTGGCAGGAATCCCAGCGGCGGCAGGCATCATTAACTTTGTG 
GTCATCACTTCTGCAGCGTCGTCTGCCAACAGTGGTATTTTCTCCACCTCCCGCATGTTG 
TATGGATTGTCTTTGGAAGGCGCAGCTCCGAAACGGTGGAGCCGGTTGTCCAAGAACTTG 
GTGCCAGCCAGGGGATTGACTTTTTCTGTGATTTGCCTCATTCCAGCGGTGGGTTTGCTG 
TACGCTGGCGGCACTGTCATCGAGGCATTCACACTGAT CACCACGGTTTCTTCGGTGTTG 
TTCATGGTGGTGTGGTCCTACATTTTGGTGGCTTATATCGTCTACCGCCGCAACAGCCCG 
GAATTACACAAAAAGTCGATTTTCAAAATGCCTGGCGGCGTGGTCATGGCAGTTGTGGTG 
TTGGTGTTCTTCGCAGCGATGTTGGTGGTGCTGTCCCTGGAGCCGGATACCCGTGCAGCG 
CTCATCGCGACGCCAGTGTGGTTCATCATTTTGGGTATCGGTTGGTTGTCCATCGGTGGA 
GCTAAGGGCGCTAAGCATCGCAGCCAAATAACCTCCCAC 

>RXA02312-downstream 
TAAAGCTCCTGGGTTAGACTCGA 

>RXA02313-upstream 

CAGGATGTAACCGAAAAGATCTCAACACTTAAATAAAGTTCTCGATAAAGCCATGTTCGG 
TTAACTGCGATGTAGGCATGATGTGGAGATAATAAGGCCC 

>RXA0 2313 

ATGCGGGTAGCAATTGTTGCAGAGTCGTTCCTTCCAAATGTC71A.CGGAGTCACCAACTCG 
GTGCTCCGGGTGTTGGAGCATTTGAAAGCCAACGGACACGACGCGCTCGTCATCGCGCCG 
GGTGCCCGGGATTTTGAAGAAGAAATCGGCCACTACCTGGGCTTTGAAATTGTGCGCGTC 
CCCACCGTTCGGGTCCCACTGATTGATTCACTGCCCATCGGTGTTCCTCTGCCCTCAGTT 
ACCTCTGTGCTGCGCGAGTACAACCCAGACATCATTCACCTGGCATCCCCATTTGTGCTC 
GGTGGAGCGGCAGCATTCGCAGCAAGGCAGCTGCGCATCCCAGC7\ATTGCTATCTATCAA 
ACTGATGTCGCAGGGTTCTCCCAGCGCTACCACCTGGCACCGTTGGCCACTGCAAGCTGG 
GAATGGATCAAGACGGTCCACAACATGTGCCAGCGCACCCTTGCTCCCTCATCCATGAGC 
ATTGACGAGCTGCGTGACCACGGAATTAAT GATATTTTCCACTGGGCTCGGGGCGTGGAC 
TCCAAGCGTTTCCACCCTGGAAAGCGTTCCGTAGCGCTACGTAAGTCTTGGGATCCAAGT 
GGAGCAAAGAAGATCGTTGGTTTCGTTGGGCGCCTTGCATCCGAAAAGGGCGTGGAGCGC 
CTTGCTGGATTATCCGGACGCTCAGACATCCAATTGGTCATCGTCGGTGATGGCCCAGAG 
GCCAAGTACCTGCAGGAAATGATGCCGGATGCGATCTTCACAGGAGCTCTCGGCGGCGAG 
GAACTAGCCACCACCTACGCATCACTCGATCTGTTTGTGCACCCAGGTGAGTTTGAAACC 
TTCTGCCAGGCGATCCAGGAAGCCC7VAGCATCAGGTGTGCCCACCATTGGCCCACGCGCA 
GGTGGTCCCATTGATTTGAT CAACGAAGGCGTCAACGGCCTGCTTCTTGATGTTGTAGAT 
TTCAAGGAAACCCTCCCCGCTGCAGCCGAATGGATTTTGGACGATTCCCGCCACTCCG7UV 
ATGTGCGCAGCTGCTTGGGAAGGTGTGAAAGACAAGACCTGGGAAGCTTTGTGCACCCAG 



Appendix A, page 37 



Attorney Docket No.: BGI-131CP 



CTTCTCCAGCACTACGCGGATGTAATCGCATTGTCACAGCGCATCCCACTGACATTCTTT 
GGCCCTAGCGCTGAAGTAGCAAAGCTTCCACTGTGGGTTGCTCGCGCGCTGGGTGTTCGC 
ACCCGCATCAGCATCGAGGCT 

>RXA02313-downstream 

T AAC T C T GCAGAAT TAATC CAT G 

>RXA0234 4-upstream 

AAAGACCCGAGCCGAAGCCCTGGCCTGCGCATACTTCCTTGTCAACGCTCGCTGGGATTA 
GGTCTTTTCTGAGCGCTAGCATTTCTCCACTCAAAGGAGC 

>RXA02344 

ATGCTTAACCGCATGAAAAGTGCGCGGCCAAAATCAGTCGCTCCAAAATCCGGACAAGCT 
TTACTCACTCTCGGTGCCCTAGGTGTTGTGTTCGGCGACATCGGCACCAGCCCCCTGTAC 
TCACTTCACACTGCATTCAGCATGCAGCACAACAAAGTCGAAGTCACTCAGGAAAATGTG 
TACGGCATCATCTCCATGGTGTTGTGGACCATCACTTTGATCGTCACCGTCAAATACGTC 
ATGCTGGTCACCCGAGCTGACAACCAAGGACAAGGTGGCATCCTGGCGCTCGTTGCTTTG 
CTGAAAAACCGTGGGCACTGGGGAAAATTCGTGGCAGTAGCCGGCATGTTGGGCGCCGCA 
TTGTTTTATGGCGATGTGGTGATCACCCCGGCGATCTCTGTTCTCAGCGCAACAGAAGGC 
TTGACGGTTATCTCCCCAAGCTTTGAGCGCTTCATTCTGCCCGTATCTCTCGCAGTTCTG 
ATCGCTATTTTTGCAATCCAACCGCTCGGTACAGAAAAAGTCGGCAAAGCCTTCGGCCCC 
ATCATGTTGCTGTGGTTTGTCACCCTTGCAGGATTGGGAATTCCGCAAAT CATCGGGCAC 
CCAGAAATCTTGCAGAGCTTGTCTCCACATTGGGCCCTGCGCTTGATTGTGGCTGAGCCT 
TTCCAAGCATTTGTGCTG 

>RXA02 34 8 

CCAATCAGAGTGGCGTGGTTTTGCGTCGTCATGCCTGCTTTAATCTTGACGTATTTGGGG 
CAGGGCGCCTTGGTGATCAACCAGCCTGAAGCGGTGCGCAACCCCATGTTTTATCTCGCG 
CCGGAAGGTCTGCGGATTCCGTTGGTTATTTTGGCGACCATCGCTACGGTGATCGCATCG 
CAGGCCGTGATTTCTGGTGCGTATTCATTGACCAAGCAGGCCGTGAATTTGAAACTGCTG 
CCACGCATGGTGATCCGGCATACCTCCCGCAAAGAGGAAGGCCAGATCTATATGCCACTG 
GTTAATGGATTGCTGTTTGTATCCGTGATGGTTGTGGTGCTGGTATTCCGATCCTCTGAA 
AGCCTCGCCAGCGCGTACGGACTTGCAGTGACCGGAACCTTGGTGCTGGTCAGCGTCCTG 
TATCTGATCTATGTTCACACCACATGGTGGAAAACAGCGCTGTTCATTGTGCTCATCGGT 
ATTCCAGAAGTACTTCTATTCGCCTCGAACACCACGAAAATTCACGACGGTGGCTGGCTT 
CCACTACTTATTGCGGCCGTGCTCATCGTGGTGATGCGGACCTGGGAGTGGGGAAGTGAC 
CGCGTCAAT CAGGAACGCGCAGAGCTGGAACTTCCCATGGATAAGTTCTTGGAGAAACTC 
GATCAGCCACACAATATTGGTCTGCGTAAAGTTGCCGAAGTGGCAGTATTTCCACATGGC 
ACCAGCGATACTGTCCCGTTGTCATTGGTTCGCTGCGTGAAAGACCTCAAGCTTTTATAC 
C G AG AGAT C G T GAT C GT T C G AAT C G T C C AAG AAC AC G T T CC G C AC G T GC C AC C AG AG G AA 
CGCGCGGAAATGGAAGTGCTCCATCACGCCCCGATCAGAGTCGTGCGAGTTGATCTGCAC 
CTTGGTTATTTTGAT GAGC AGAACC T GC CTGAGC AT CTCC AT GCC AT TGACCCAACATGG 
GATAACGCCACCTACTTCCTGTCTGCCCTGACTCTTCGGAGCAGGTTGCCTGGAAAGATT 
GCTGGCTGGCGTGATCGTTTGTATCTTTCGATGGAACGTAATCAGGCATCTCGAACTGAG 
TCTTTCAAATTGCAACCAAGCAAAACCATCACGGTTGGAACAGAGCTGCACCTT 

>RXA0234 8-downstream 
TAATCAGGCAGTTGCTGGCCAAC 

>RXA02 353 

ATGGCACTGCTGATCCTCGCCGGTCTGCAAATGATCCCGAAGGAAACCTACGAAGCAGCC 
CGCGTCGATGGCGCAACCGCGTGGCAGCAATTCACCAAGATCACCCTCCCGCTGGTGCGC 
CCAGCTTTGATGGTGGCAGTACTCTTCCGCACCCTCGATGCGCTACGCATGTAT GACCTC 
CCCGTCATCATGATCTCCAGCTCCTCCAACTCCCCCACCGCTGTTATCTCCCAGCTGGTT 
GTGGAAGACATGCGCCAAAACAACTTCAACTCCGCTTCCGCCCTTTCCACACTGATCTTC 
CTGCTGATCTTCTTCGTGGCGTTCATCATGATCCGATTCCTCGGCGCAGATGTTTCGGGC 
C AACG C G G AAT AAAG AAAAAG AAACT G G G C G GAAC C AAG GAT G AG AAAC C C AC C GC T AAG 
GATGCTGTTGTAAAGGCCGATTCTGCTGTGAAGGAAGCCGCTAAGCCA 

>RXA02 353-downstream 
TGACTAAACGAACAAAAGGACTC 
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>RXA02 35 4 -upstream 

GAATAAAGAAAAAGAAACTGGGCGGAACCAAGGATGAGAAACCCACCGCTAAGGATGCTG 
TTGTAAAGGCCGATTCTGCTGTGAAGGAAGCCGCTAAGCC 

>RXA02 35 4 

ATGACTAAACGAACAAAAGGACTCATCCTCAACTACGCCGGAGTGGTGTTCATCCTCTTC 
TGGGGACTAGCTCCCTTCTACTGGATGGTTATCACCGCACTGCGCGATTCCAAGCACACC 
TTTGACACCACCCCATGGCCAACGCACGTCACCTTGGATAACTTCCGGGACGCACTGGCC 
ACCGACAAAGGCAACAACTTCCTCGCAGCCATTGGCAACTCACTGGTCATCAGCGTCACC 
ACAACAGCGATCGCTGTTCTCGTGGGAGTGTTCACCGCCTACGCTCTAGCCCGACTGGAA 
TTCCCGGGCAAAGGCATTGTCACCGGCAT CATCTTGGCAGCCTCCATGTTCCCCGGCATC 
GCCCTGGTCACTCCGCTGTTCCAGCTCTTCGGTGACCTCAACTGGATCGGCACCTACCAA 
GCGCTGATTATCCCGAACATTTCCTTCGCGCTACCTCTGACGATCTACACGCTCGTATCC 
TTCTTCAGGCAACTGCCCTGGGAACTCGAAGAAT CAGCACGTGTCGACGGCGCCACACGT 
GGCCAAGCCTTCCGCATGATCCTGCTTCCTCTAGCAGCGCCCGCACTATTTACCACCGCG 
ATCCTCGCATTCATTGCAACGTGGAACGAATTCATGCTGGCCCGCCAACTATCCAACACC 
T C C AC AG AG C C AG T G AC CG T T G C GAT C G C AAG G T T C AC C GG AC C AAG C T C C T T C G AAT AC 
CCCTACGCCTCTGTCATGGCAGCGGGAGCTTTGGTGACCATCCCACTGAT CATCATGGTT 
CTCATCTTC 

>RXA0 2394 -ups t r earn 

T G T T GAT G AA T C AG AAG AAC C T C GAG AT T T G G AC GAG C TAG AG G C C C AAAG C G C TAT AG A 
TTCTGCAAGTTCAGCGGAAGGTAGGAACTAAT 

>RXA02394 

ATGTTGTCGCCAGCAGCTGTAGCAGCTTTAATTCTTGTCATCGGCATTGTGGTGCTCATC 
ATCGCATCAGTGCCCGTTGCCATTGCCATCGGTTTGCCAT CACTTTTTGCCGCGATGGCC 
GTGCTTGGCCCAGAAAACGCCGCGCAGGCCGTCGCGCAGCGCATGTTTACCGGCACAAAC 
TCCTTTACACTCCTTGCCATTCCGTTCTTCGTGTTGGCGGGTTTGCTGATGAACTCGGGT 
GGTATTGCCACGCGGCTTATCGACGCCGCGAAGGTGCTTGTCGGCCGCATGCCTGCCTCC 
ATGGCCAATACGAATATCGCAGCAAATGGTCTCTTCGGAGCAGTTTCAGGGGCAGCGGTA 
GCATCAGCTTCTGCCGTGGGAACCGTCAT GACACCAAAAATGAAGGAAGAGGGCTACTCG 
CGCGCTTACGCAGCGGCCGTCAACGTGGCTTCAGCACCTGCGGGCATGCTGATCCCGCCA 
TCAAACACTTTTATTGTGTATTCCTTGGTGTCCTCGACATCAATTGCAGCACTATTTATG 
GCCGGTGTTGGACCCGGTCTGCTCTGGATTCTGGCCTGTGTCATCGTGGGAACTTGGTTA 
GCGCGAAAGGAAAACTACAAGCGCGAGCAGATTCATCCAACATTCAAGCAGTCGCTCGTT 
GTGCTGTGGAGGGCGCTGCCTTCACTGCTCATGATCGTCATTGTTGTTGGAGGTATCTTG 
CTGGGCTGGTTCACTCCAACTGAATCCGCTGCTATTGCTGTAGTGTACTGCCTGGTCTTG 
GGCTTTATTTACCGCACAATCAAGGTGGGAGATCTGGCAGATATTTTGCTCAAGGCAACT 
CGCACCACATCAATTGTCATGTTGCTCATTGCAGTTTCTGCAGCACTGTCGTGGGTGATG 
GCCTTTGCCAAGATCCCTCAGATGATCTCTGATGCGCTTCTTTCGGTATCCGATTCCAAG 
GTTGTCATCTTGTTGATCATGATGTTCATCCTGTTACTCATCGGTACCGTAATGGACCCA 
ACACCAGCAATTTTGATCTTCGTCCCGATCTTCCTTCCAGTGGTTACCGAACTTGGTGTG 
GACCCAGTCCACTTCGGTGCGATGGTGGTAATGAACCTGTCCGTGGGCGTGATTACCCCA 
CCAGTAGGCAACGTGTTGTTCGTTGGTTCGCAAGTGGCAGGGCTGCGTGTGGAAACTGTG 
ATCAGACGACTGTGGCCGTATCTCATTGCCATTATTGTTGCGCTGTTCGTGGTTGTTTTC 
GTACCGCAGATCTCTATCTGGCTGCCCACAACAATGGGATTGATGGGAGGC 

>RXA02 3 94 -downstream 
TAAACCTCCAGCCATCAGCTAAG 

>RXA02 4 02 -upstream 

CACTACTGCGTTAAGGTATGAAAGTTCGCACACCAGCGATTTAATTCTGTGCCCACCACT 
AGCACGACCATTTCAGTTTTAACTTTCTTGGAGTTTTCTA 

>RXA02 4 02 

GTGTCCAAAACAGAAGAAGGCCGTTCAGCGGCCATAATTATTTACGCGTTTCCAACTTTC 
ATTCTGCTGGGCGCGAT CATTGCGTTTATCTTCCCGGAACCATTCATTCCGCTGACAAAC 
TACATTAATATCTTCCTCACGATCATCATGTTCACCATGGGTTTGACCTTGACGGTGCCC 
GATTTTCAGATGGTGCTTAAACGTCCACTGCCTATCTTGATCGGTGTAGTAGCGCAGTTT 
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GTCATCATGCCATTCCTGGCGATCGTGGTTGCGAAAATGTTCAACCTCAACCCAGCACTC 
GCCGTTGGCCTTCTCATGCTGGGATCCGTTCCGGGTGGCACCTCCTCCAATGTGATTGCG 
TTTCTCGCCCGAGGAGATGTCGCGCTATCGGTCACCATGACCTCTGTGTCCACCATTGTT 
TCCCCAATCATGACGCCTTTCCTCATGCTCATGCTGGCAGGTACTGAAACCGCCGTCGAT 
GGTGGAGGCATGGCGTGGACTTTGGTACAAACAGTGCTGCTGCCTGTGATCATCGGCCTA 
GTTCTGCGTGTCTTCTTGAACAAGTGGATCGACAAGATTTTGCCGATCCTTCCTTATCTC 
TCCATCCTCGGTATCGGTGGCGTGGTGTTCGGCGCAGTCGCAGCCAACGCGGAACGACTC 
GTGTCTGTCGGACTCATCGTGTTCGTTGCAGTTATCGTGCACAACGTACTTGGATACGTT 
GTGGGATACCTCACCGGCCGTGTA 

>RXA024 2 2-upstream 

CTTAAACGTCACCTTATTTATGCATTATGTTGGTTTCAGACTCGAACAATTCAATTAGAA 
AACACTAATCGGACATTTAGGTCACATAACATTTCCGCTC 

>RXA024 22 

G T G T C C AC AT T AAT T T C T G AAC C C GAG G T G G AT AAG C T AC G T AAAC GT G C C AAG AG AT C A 
AGGCGGACAGAATGGTGGCTTGCCGCCGCACTTCTTGCCCCAAACTTGCTTCTCTTGGCC 
ATCTTTACGTATCGGCCACTGTTAGATAACTTCCGGTTGTCCTTTTTCAACTGGAACATT 
TCCTCGCCCACATCAACCTTCATTGGGTTTGATAACTACGTTGAGTTCTTCACTCGTAGT 
GACACTCTCCAAGTTGTTTTAAACACCGTCATCTTCACGGCATGTGCTGTGATCGGATCG 
ATGGTGCTCGGTTTGCTCCTGGCCATGTTGTTGGATCAGAAGCTTTTCGGCCGTAACTTT 
GTGCGTTCCATGGTGTTTGCCCCGTTTGTGATTTCCGGTGCTGCCATTGGTGGTGCTTTC 
CAGTTCGTTTTTGAC 

>RXA02 4 38 -upstream 

CAGGTTGGAACCCTGACTGGTTCATGTTCTTCCTCGGCGGCACCCTACTTCTGGCTGTTT 
TGCTCAATCACCGATTCGAGCGTTTCAACAAGGAGCGATC 

>RXA02 4 38 

ATGACAGACCTCATTCAACTCCGCGAAGTATCCAAAAAATACGGTGCTTTCCAGGCCCTC 
AACGACATCAATTTGAACGTCCGCGCAGGCGAAGTCACCTGTGTTCTGGGTGACAACGGC 
GCCGGAAAATCCACCCTCATCAAGATTCTCTCCGGCCTGCATCCCGCCACCTCCGGCGAA 
GTAATCGTGGCCGGCGATGTAGTGAATTTTGGATCCCCCCGCGACGCCCTCGACGCCGGA 
ATCGCCACCGTCTACCAAGACCTAGCAGTGGTCGGGCAGATGAGTGTGTGGCGCAACTTC 
TTCCTCGGCCAGGAACTCACCGGCCGATTTGGCGTTCTGAAACAAGAAGAAATGCGCCGC 
AT CACCGACGAACAACTCCGCGAAATGGGCATCGAACTCCGCGATGTCGACGTCCCTGTG 
GCCTCCCTTTCAGGTGGTCAACGCCAAGTTGTCGCCATCGCCCGCGCCATCTACTTCGGC 
GCGCGCGTCCTCATTTTGGACGAGCCCACCGCAGCGCTGGGCGTGAAACAATCTGGCATG 
GTGCTGCGCTTTATTGCCGCAGCACGCGACCGGGGGATCGGCGTCATTTTCATCACGCAC 
AACCCCCACCACGCCTACCTTGTCGGTGATCACTTCATCCTGCTCAACTTAGGCAAGCAG 
GTCATGGACAAATCCCGCGCAGAAGTCGAGCTGGAAGAACTCACCCTCGCCATGTCCGGC 
GGCGGCGAGCTCGACTCACTCAGCCACGAATTGAAGCGT 

>RXA02 4 38 -downstream 
TAACCTACTTCTTCTTTTCGCTC 

>RXA02 4 39-upstream 

GCACCACTGTTGGTGGCGGACGACCCGTGTACACAGGACCAGCCATTGTGGATGCCACCA 
ACGTTGATGTCATTGCTGAAGCCGTTGGGGAGGGTCTGCG 

>RXA02 4 39 

ATGACAAAAAT CAAGAGTGGGGAGGCGTCGACAAGCAT TGT T GAGCGCGCCT T AAAGCGC 
CCCGAACTGACCAGCCTGCTTGGCGCCGTGCTTGTTTTTACGCTGTTTATGGTGGTCGCG 
CCGGCATTTAGGTCATGGGATTCGATGGCGACCGTGCTGTATGCGAGTTCCACGATCGGC 
ATCATGGCGGTTGCCGTGGGCCTGCTGAT GATCGCTGAT GAATTCGACCTGTCCACCGGC 
GTTGCCGTGACAACTGCAGCGCTGGCGGCCTCGATGTTTAGCTATAACCTGTGGCTGAAC 
ACCTGGGTGGGCGCGCTGATTGCATTGGTGATTTCGCTGGCCATCGGCTTTTTCAACGGC 
TTTTTGGTAGTGAAAACCAAGATTGCATCCTTCCTGATCACCCTTGCCACTTTCCTTATG 
CTGCAGGGTATTAATCTGGCGGTCACCAAGCTGATTTCCGGCACCGTGGCCACGCCAACC 
ATCGCGGATATGGAAGGTTTTCCTTCAGCGCGTGCGGTGTTTGCCAGCTCGATTCCCATC 
TTTGGTGTGAATATTCGCATCACTGTTTTTTGGTGGCTGCTGTTTGTTATCGTCGGCACT 
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TTTGTGTTGTTTAAGACGCGCATCGGCAACTGGATTTTTGCGGTCGGTGGCGATGAAGAG 
GCAGCTCGCGCAGTCGGCGTTCCCGTGCGTGGCGTGAAAATCGGCCTGTTCATGTTCGTT 
GGTTTTGCCGCCTGGTTTGTGGGCATGCACAACCTGTTCCTCTTTGATTCGATTCAGGCT 
GGTCAAGGCGTGGGTAATGAGTTCCTCTACATCATCGCTGCGGTGATCGGAGGCATCTCC 
ATGACTGGTGGCCGCGGAACAGTGGTGGGCACAATGATTGGTGCACTCATCTTTGGAATG 
ACCAACCAAGGCATTGTTTATGCAGGTTGGAACCCTGACTGGTTCATGTTCTTCCTCGGC 
GGCACCCTACTTCTGGCTGTTTTGCTCAATCACCGATTCGAGCGTTTCAACAAGGAGCGA 
TCA 

>RXA0243 9-downstream 

T GAG AG AC C T CAT T CAAC TCCGC 

>RXA0 24 41 -upstream 

CCGGCGACCAGGGCGCGGGAGATGAATGAAACGTCAAAAGGCACTATGAGGGCGTCAGTA 
AAAAAC T T C AT T T GAAAAT GAT AAC C GT T AT CAT TAAG GA 

>RXA0 24 41 

ATGGCAGAACTCAGCGTCCGGAATCTCACATGCACATACGGCAATCACATCGCGCTCAAC 
AACATCACGGCACGCTTCCCAACCGGAAAAATAACTGCCCTCATCGGCAGCAACGGCTCC 
GGAAAATCCACACTGTTGGAAACTTTGGCGGGCATGCTGGCACCCCGCAGCGGAAGCATT 
AACAACCTTGTGCCAGAAATCGCGTTCGTCCCCCAACGCAGCCACGTCTCCCATAATTTG 
CCCAT CACGAT CAGACAAACAGTCAGCATGGGGCGATGGTCAGCCAAGAAAAACTGGCAA 
CGACTCACTGCCGCAGATTGCAACATCGTGGACAGCTGCCTCGACCGGCTCGAAATCTCC 
GGCCTCGCCGACCGCCCCCTCGGCGAAGTATCAGGCGGGCAGCGCCAACGCGCCCTCATA 
GCGCAAGGTTTAGCGCAACAGGCGCCCTTATTGCTTCTCGACGAACCCCTCGCCGCCGTG 
G AC T C C C AC G C GG C AAGT C T TAT C G AAGAT G T CAT T AAC CAAC AAC G CAAC C AAG GAAC C 
AC AAT T AT T C T T GCG AC T CACGAT C T T GAT C AAGC AC AT C AAGC AG AT C AG AT TAT C GCC 
TTGGAAAAAGGAATCATAAAGCCACAGCGCAAAGCCACTGAATCAATAAAGAAGCGT 

>RXA024 41-downstream 
TAATAAAGTTTGACTTGTGCCTC 

>RXA02 4 4 2-upstream 

GCCGTGATGTTGTTGAGCGCGATGTGATTGCCGTATGTGCATGTGAGATTCCGGACGCTG 
AGTTCTGCCATTCCTTAAT GATAACGGTTATCATTTTCAA 

>RXA024 42 

ATGAAGTTTTTTACTGACGCCCTCATAGTGCCTTTTGACGTTTCATTCATCTCCCGCGCC 
CTGGTCGCCGGATGCCTGGCCGCAATTTTATGCTCACTCATTGGAACGTGGGTTATTTTG 
CGCAGGCTAACCTTTTTCGGCGACGCTATGTCGCACGGCTTGCTCCCCGGAGTAGCCACG 
GCATCACTATTGGGCGGAAATCTCATGTTCGGCGCAGCAATCAGCGCATTAATCATGTCA 
GCCGGAGTGGTGTGGACCAGCAGAAAATCCAGCCTCTCCCAAGACGTCAGCATTGGCCTG 
CAATTTATTACCATGCTTTCCCTCGGCGTGGTTATTGTGTCCCACTCCGATTCCCACGCC 
GTAGACCTCACCAGTTTCCTTTTTGGAGACATTCTTGGCGTGCGACCCTCGGATATATTC 
ATCATCGCCATTGCAACAGTGTTGGGTGGATTGACTATTTTTCTCTTCCACCGACAGTTC 
ACTGCACTCGCTTTCGACGAGCGTAAAGCTCACACCTTAGGACTCAATCCCCGCTTTGCA 
CACCTACTCATGCTGGCACTGATCGCATTAGCTACGGTGGTGTCGTTTCAGGTGGTGGGA 
ACGCTTTTAGTGTTTGGACTTCTCATTGGTCCGCCCGCCACGGCTGCACTTTTAGTGCAA 
GACAAAGCAAGTATTTCACTGATCATGATCGTCGCGTCGCTTCTTGGATGCGCGGAAATT 
TACCTCGGGCTTTTAATCAGCTGGCACGCAAGCACTGCCGCGGGAGCCACTATCACTTTG 
TTAAGTGCTGCGATATTTTTTGCCACCTTATTGACAAAGAGTGCCATTAGTAGGTTAAAC 
TTCACCGCG 

>RXA02 4 42-downstream 

T GAT AC T G AAAGAC AT T T T C AAT 

>RXA024 4 7 

TGGGTGTGGCTGGCGGAAATCTTCCCAGTCCGAATGAAGGGTATCGGCACCGGTATTTCG 
GTATTCTGCGGTTGGGGCATCAATGGCGTCCTAGCGTTGTTCTTCCCAGCACTGGTCTCC 
GGCGTGGGTATCACCTTCTCCTTCCTTATCTTCGCAGTCGTCGGAGTCATTGCCCTGGCG 
TTCGTCACCAAGTTTGTTCCTGAAACCCGTGGCCGCTCACTTGAAGAACTCGATCACGCA 
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GCATTCACCGGCCAGATCTTCAAGAAGGCT 

>RXA024 47-downstream 
TAAACCCCCTCCGATCTCTTTGG 

>RXA024 51-upstream 

GATCAACTT7\AGCCTCTAGCTATTTTCAACTGTGTTTCAGTTGCGGGATCGTTGGGTGCC 
TAATTGGAGTTGTGCTTTTAGGTGGAGGATCATAGAGGTT 

>RXA024 51 

ATGAACACCGACACAACTCAAGACGGTGTGAGTCCTGAACCTTCCGACCCCCACCTAGGG 
TCTGAAGTGGCGGAAACTCACCGCGAAAAGAAATTCTTCGGCCAGCCTTGGGGGCTGGCA 
AATCTCTTCGGCGTGGAGATGTGGGAGCGATTCAGCTTCTACGGCATGCAGTCCATCCTT 
GCTTTCTATCTGTACTACTCCGTCACCGATGGCGGACTTGGTAT GAATCAGACAGCTGCA 
CTGTCCATTGTGGGCGCCTACGGCGGCTTCGTCTACAT GACCTCCCTCGTGGCTTCGTTC 
ATTGCAGACCGAGTATTGGGCTCTGAACGTACACTCTTCTACTCCGCGATCATCGTCATG 
CTGGGCCACATTGCCCTGGCCTTGATTCCGGGATATACGGGACTGTCCATCGGCTTGGTC 
CTCATCGGCCTTGGCTCAGGTGGCGTGAAGACGGCAGCGCAGGTTGTGCTGGGCCAGCTG 
TACTCACGCACGGACACGCGTCGAGACGCAGGCTTCTCCATCTTCTACATGGGCGTCAAC 
CTCGGTGGCCTCTTTGGCCCGCTGATCACCAACGCTCTGTGGGGATGGGGAGGATTCCAC 
TGGGGCTTCGGTATCGCCGCAGTCGGCATGGCTTTGGGTCTCATCCAATACGTGGCGATG 
CGTAAAACCACCATCGGTGCGGCAGGCCATACTGTTCCTAACCCACTGCCTAAGAATGAA 
TATGCGCGCTGGATTATCGGTGCAGTCGTGGTTGTCGCAGCAGTTGTCGCTCTCATCGCA 
ACGGGCAT CATCAAGCTGGAATGGCTGTCCAACATCACCGCAGCGATCGCACTGATTGCG 
GCTATTGCTCTGCTTGCTCAGATGTACGTTTCCCCACTGACCACCGCAGCGGAAAAGTCC 
CGCTTGTTGGGATTCATCCCGATGTTCATCGGTGGCGTGCTTTTCTTCGCGATCTTCCAA 
ACCCAGTTCACGGTCCTCGCGGTTTACTCCGACACCCGCCTGGACCGTAACTTCTTCGGC 
ATTGATCTTCCTCCAGGATTGAT CAACTCCTTCAACCCAATCTTCATCATCATCTTCTCC 
GG AAT C T T T GCC AC CT T GT GGAC AAAAC T C GG AGC AAAGC AGT GG T CT AC T GC AGT GAAG 
TTCGGTGTCGCCAACATTGTCATTGGTTGCGCGCTGTTCTTCTTCCTGCCGTTCGCCGGC 
GGTGCAGAGAACTCTACCCCAATGGCACTGATCATTTGGGTCTACTTCCTCTTCACCATC 
GCTGAGCTTCTGCTCTCCCCTGTCGGCAACTCACTTGCAACCAAGGTCGCACCCGAGGCA 
TTCCAGTCCCGCATGTTCGCCGTGTGGCTGATGGCTGTCTCCATGGGTACGTCCCTGTCC 
GGCACCCTGGGTGGTTACTACGATCCAACCGATGCAGGATCTGAAAAGGTCTTCTTCATT 
ACCGTTGGCGTTGCAGCCATCGTTCTTGGTGCAATCGTCATAGCAGCCAAGGGCTGGGTG 
CTGAAGAAGTTCATCGACGTCCGA 

>RXA024 51-clownstream 
TAGGCCTCACAAAGCCTC AAAAC 

>RXA024 91-upstream 

TTTCGTATGCTGACATGGTGTCCCTTCAACTGCGTTGCTTTAGTGCCCTTTAGTATATAG 
AGACGTCCCGCTGCTTTCTTCGGCGATCTAGAATGTGGGC 

>RXA024 91 

ATGCGCGTAGCTATGATTTCCATGCACACCTCTCCATTGCAGCAGCCCGGAACTGGTGAT 
TCAGGCGGCATGAACGTCTACATTCTTTCGACCGCGACTGAGCTAGCGAAACAGGGTATC 
GAGGTCGATATTTACACTCGTGCCACGAGGCCTTCTCAGGGTGAGATCGTGAGAGTAGCT 
GAGAATTTGCGGGTCATTAATATCGCTGCGGGGCCGTATGAGGGGCTTTCCAAAGAGGAG 
CTTCCTACTCAGTTGGCGGCGTTTACCGGCGGAATGTTGTCGTTTACGCGCCGGGAGAAG 
GTTACTTATGATCTGATCCATTCTCACTATTGGCTGTCTGGTCAGGTGGGGTGGTTGCTG 
CGCGATTTGTGGCGGATTCCCCTTATTCATACGGCACACACTTTGGCGGCGGTGAAGAAT 
TCTTATCGGGATGATTCGGACACTCCGGAGTCGGAGGCGCGTCGCATTTGTGAGCAGCAG 
CTGGTGGATAACGCTGACGTGTTGGCGGTGAACACTCAGGAGGAGATGCAGGATTTGATG 
CATCACTACGATGCGGATCCGGATCGGATTTCTGTGGTGTCACCGGGTGCGGACGTGGAA 
CTTTATAGCCCTGGAAATGATCGCGCGACGGAACGTTCCCGTCGTGAGCTGGGCATTCCG 
CTGCACACAAAGGTAGTGGCTTTTGTGGGTCGGTTGCAGCCGTTTAAGGGCCCGCAGGTG 
CTGATCAAGGCGGTTGCGGCGTTGTTTGATCGCGATCCGGACCGAAATCTGCGCGTCATT 
ATTTGTGGCGGCCCTTCTGGTCCGAATGCGACACCGGATACCTATAGGCATATGGCAGAG 
GAACTGGGCGTCGAAAAGCGAATTCGCTTTTTGGACCCGCGCCCGCCGAGCGAGCTAGTG 
GCCGTGTATCGGGCGGCGGACATCGTGGCCGTGCCAAGTTTTAATGAGTCCTTCGGACTC 
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GTCGCCATGGAGGCGCAAGCCAGCGGCACACCGGTCATTGCGGCCCGGGTTGGCGGCCTG 
CCCATCGCAGTCGCGGAAGGGGAGACGGGATTGCTTGTCGACGGCCACTCCCCGCATGCC 
TGGGCCGACGCCTTAGCCACACTCTTGGACGATGACGAAACGCGCATCAGAATGGGTGAA 
GACGCCGTCGAACACGCCAGAACATTCTCCTGGGCGGCCACCGCCGCACAGCTATCGTCG 
CTGTACAACGACGCTATTGCCAACGAAAATGTCGACGGTGAAACGCATCACGGC 

>RXA0 24 91-downstream 
TAAGTAAACGCGCGTCGTGGAAC 

>RXA025 07-upstream 

ATTACCCACAATTTCAATCGGTTTATACAACCAGCCTCTAACTGGCAACAGGACTGCAGA 
CAGAAAC TGTTGCTG GAAC C T T C GAT GAACAGGAT C GAC A 

>RXA025 07 

ATGAGCGAACAACTTCAGGGTGTAACTCACTCCGAATCAACTCCGGGCAAGACGCCCAAG 
CGAGCAGCACTATCCAGCTGGATCGGCTCAGCTCTCGAATACTACGACTTCGCTGTTTAC 
GGAACCGCTGCAGCGCTGGTTCTTAACCACCTCTTCTTCCCAGCTGATACTTCACCAGGC 
ATCGCAATTTTGGCTGCGATGGGTACCGTGGGTGTTGCTTATGTGGTTCGCCCTCTTGGT 
GCGCTGAT CATGGGTCCATTAGGTGACCGTTACGGACGTAAATTTGTCCTCATGCTGTGC 
CTCTTCCTGATTGGAGCATCCACTTTCGCAGTTGGCTGCTTGCCAACATTTGATCAGGTC 
GGTTACTTGGCTCCGGCACTGTTGGTGCTGTGCCGTGTGATCCAGGGACTGTCTGCATCC 
GGTGAGCAGTCCAGTGCGATTTCCGTTTCTTTGGAGCACGCCGATGAGCGTCACCGCGCA 
TTTACTGCTAGCTGGACTCTTCACGGAACCCAGTTCGGTACCTTGCTGGCAACCGGAGTA 
TTTATCCCATTCACCTTGTTCCTGAGTGAAGATGCTCTAATGTCATGGGGTTGGCGCGTT 
CCGTTCTGGCTGTCCGCTGCTGTTGTTTTGGTTGCTTTCCTCATCCGTCGTGGACTGGAA 
GAGCCACCAGCATTCCGTGAAAACAAGGAAGCAGTTGCAGGCGCAGCATCTCCACTGGCG 
ATGACCTTGCGTTACCACAAGGCGGCGGTTGCTCGCGTTGCTATTGCTGCGATGATCAAC 
TCCGTGAACATTGTGTTTACTGTGTGGGCACTGTCGTTCGCCACCAACATTGTTGGCCTG 
GATCGTTCAACTGTTTTGCTGGTTCCAGTTGTTGCGAACTTGGTTGCACTGATTGCGATT 
CCTTTGTCCGGCATGCTGGCTGACCGCATTGGTCGCCGACCAGTGTTCATCATGGGTGCC 
ATTGGTGGTGGCCTGGCCATGAACGGTTACCTGGGAGCTATCTACTCCGGCAATTGGACC 
ATGATCTTCTTCATGGGCGTGTTGATGTCTGGTCTGCTGTACTCCATGGGTAATGCCGTG 
TGGCCAGCGTTCTACGCAGAAATGTTCCCAACCTCTGTGCGTGTCACCGGCTTGGCTCTT 
GGAACTCAGATTGGTTTCGCAGTCTCTGGTGGTTTCGTCCCAGTTATCGCATCCGCGCTT 
GCTGGTGATCAGGGTGACCAGTGGATGAAGGTGTCCATCTTCGTTGGTGTTGTTTGTGTG 
ATTTCTGCACTGGTTGCCATGACCGCTAAGGAAACCAAGGCTCTGACTCTGGATGAGATC 
GATGCTCTGCACACTGCTGGTGGTGAGGCCGCAGACCTGGCAGCCGCAAGCAAAGCCTCC 
GAGGCCCAACTCGCGGCTCAG 

>RXA02 507-downstream 
TAAAACCAAAAGGAATCTTTGAC 

>RXA02515-upstream 

GTGGCTAAGCACAGTTACTTGGCCAAGCTGGGCGGCAGAAAAACCGGCCCAGCTAATACT 
TCAGTTTAAAATTCGCTTCAACCCTGAAAGATTGTGACAG 

>RXA02515 

ATGAGCACTCTTGAAATCCGTAACCTGCACGCACAGGTCCTGCCGTCCGATGAGTCCGCT 
GAGCCTAAGGAAATCCTCAAGGGCGTCAACCTCACCATCAACTCTGGTGAGATCCACGCC 
ATCATGGGCCCTAACGGTTCCGGCAAGTCCACTCTTGCTTACACCCTTGGTGGACACCCA 
CGCTACGAGGTAACCGCAGGCGAGGTCCTCCTCGACGGCGAGAACATCCTGGAGATGGAA 
GTTGATGAGCGTGCACGCGCTGGTCTCTTCCTGGCCATGCAGTATCCAACTGAAATCCCT 
GGCGTTTCCGTTGCTAACTTCCTGCGTTCCGCAGCGACCGCAATCCGCGGCGAGGCTCCT 
AAGCTTCGCGAGTGGGTTAAGGAAGTCCGCACCGCTCAGGAAGCTCTGGCAATTGACCCT 
GAGTTCTCCAACCGCTCAGTCAACGAAGGTTTCTCCGGTGGCGAGAAGAAGCGCCACGAG 
GTTCTGCAGCTTGATCTGCTGAAGCCAAAGTTCGCGATCATGGATGAGACCGACTCCGGC 
CTTGACGTGGATGCACTGCGCATTGTTTCCGAGGGCATCAACTCCTACAAGCAGGAGACC 
GAAGGTGGCATCTTGAT GAT CACCCACTACAAGCGCATCCTCAACTACGTTAAGCCTGAC 
TTCATTCACGTTTTCGCGAATGGCCAGATTGTGACCACCGGTGGCGCTGAGCTTGCTGAC 
AAGCTCGAGGCTGACGGCTACGACCAGTTCAT CAAG 
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>RXA02 515-downstream 
TAACATGTCCGATTTCCTCAATG 

>RXA025 62-upstream 

CGGGTGCGCTGAGGGTGAGGTTGGGGCGACGAGGCGTGCATGGACTTTAGGTTAGGTTAT 
TGAGCAGATTTATTTGGGCTTTTGTCTAGGGTGGGGAGCT 

>RXA025 62 

ATGTTCTTGACAAAGGTTTCGCTGCTTGATCATCCGGAGTCATTGCCGGGGTATTTATCG 
AGCCTGGCGATCGTGGAATATCTGCATGAACAGCCGTTGGAGTTTCGTGCACCGATTACT 
GTGATTACTGGTGAAAATGGGGTGGGTAAATCCACGTTGGTTGAGGCTTTGGCGGTGGGG 
ATGCGCCTTAATCCGTCTGGTGGCTCTAGGCATGCAAACTTTGGCAGGGAAGGCGATATT 
GTGTCGTCGCTTCATCAGTCGTTGAAGTTGGTGCGGAGAGAAAACCCTCGGGATGCGTTC 
TTTTTTCGGGGTGAGACGATGTATAACGTGGCTTCCTATTATGAGGAGTTAATGGGGGAA 
AAGAACATGCATGATCTTCACAAGAT GAGCCATGGCGAATCGGTATTTGCGGTGATTGAT 
CGGCGTTTTAACAATCAAGGATTTTTTGTTTTGGACGAGCCTGAGGCAGGCCTTTCCATG 
CTGAGGCAGTTGGAGTTGTTGGGAAAGTTGGGCAACCTTGCTCGAGGTGGTGCGCAGATC 
ATCATGGCTACGCACTCTCCAATATTGTTGGCTATTCCGGGGGCAGAGATCCTTGAAATT 
ACATCTTCGGGTGTTGCAAAGGTGAATTTTGAGGATGCGGAGGCTGTTCGTGCGGCTCGG 
GAATTTGTGGCAGATCCGCGAGGTACGGCGGCGTTTCTGACTGCGGAGGAGGATCACCAA 

>RXA02 5 62 -downstream 
TGATGCCGTATATCACCGATATT 

>RXA02 5 95-upstream 

GTGGGTAAAGGGGACTCCGAGGAAGTCCACGTCGTCTTCTTTCGCGGCGCTGAGGATGGT 
TTCGCGGATTTGTGCGGGGGAGTGGGTGGGAGAGAAAACG 

>RXA02595 

GTGATCGTTGTGGCCATGGCTTCCATTATGGCTTGTTTAAAAGCAGCTAGACTGAATAAC 
CCTATGAAGATCCTTTTGTTGTGCTGGCGTGATACCACTCATCCTCAAGGTGGCGGAAGT 
GAACGCTATCTGGAGCGGGTGGGTGAGTTTTTGGCGGATCAGGGCCATGAGGTGGTGTTT 
CGTACTGCTGGGCACACGGATGCGCCACGGCGTTCTTTCCGCGATGGTGTGAGGTATTCC 
AGGAGCGGTGGGAAGTTTAGTGTGTATCCCAAGGCGTGGGTGGCCATGATGTTGGGTCGT 
GTGGGGATTGGCACGTTTTCCAAGGTTGATGTGGTGGTGGATACGCAGAATGGCATTCCG 
TTTTTTGGAAAGTTTTTCTCCGGTAAGCCGACTGTGTTGCTCACGCATCATTGCCATAAG 
GAGCAGTGGCCGGTGGTGGGTCGGGTGCTGGCGAAGGTTGGTTGGCTGATTGAGAGCCAG 
ATCGCGCCGCGCGCTTACAAAACTGCGCCGTATGTGACTGTTTCAGAGCCGAGCGCTGAG 
GAGCTCATTGCGTTGGGTGTGGATCAGCAGCGGATTCATATCGTGCGCAATGGCGTGGAT 
CCCGTGCCGCTGCACACGCCGAAGCTGGATCGCGATGGCCAGCATGCGGTG 

>RXA025 97 -upstream 

ATACCCACTTTGCAAGAATTACAAACGGGGGCACCCTCAATGACTTGAAACACTTTATAG 
AG T AG AAAGT G AGT C AC G ACAC T T T T T AAAGG AGG AT GC T 

>RXA02 5 97 

TTGCCCGAACAAGACTTAACCACCTTGGCCAATGATTGGCTCCAAGCTTTTGAAAAGGCC 
ACTGCTAGTTCCAGCCCTGATGAAGCTGCCACTGCAGTCGTGCAACTTTTTGAGGATGAA 
GGATACTGGCGAGACCTTCTTGCATTCACGTGGAACCTCACCACCGCTGAAGGTGCAGAT 
GAAATCGCCGAGATGATTCGCAATACGTGGCCATCAAGCATCTTCCGAAACGTTGAGCTA 
AAGGGCGAACCAGCTGATGAAGGAGATGGTGTCACTCGCGTACATTTCTCCTGCGAATCC 
GCAGACTTCAAGTGCACGGGCATTGTCCGCCTTCGTAATGGCAAGGCGTGGACGCTACTC 
ACCTCAGCTCGTGAGCTCCTGGAGCACCCAGAGCCCAAGGGGCGCAACCGTGAGATGGGC 
G T C G T C CAT G G AC AAAAT GAG G AC AC C C G AAAT T GG AC T G AC C GC AAG AAT GAT C G AC AA 
GCAGCGTTGGGTGTCACCGAGCAGCCATACACCCTCATCATCGGTGGTGGACAGGGTGGC 
ATTGCCTTGGGCGCACGACTCAAGCGACTTGGTGTACCCGCTCTAATCATTGATAAAGCA 
TCTCGCCCGGGCGACCAGTGGCGTAGCCGTTACCATTCTCTCTGCCTGCACGATCCAGTT 
TGGTACGACCACCTGCCTTACATTCCATTCCCAGATCATTGGCCAGTATTTACTCCAAAG 
GACAAGATGGGTGACTGGCTCGAGCACTATGTCGGCATCATGGATTTGGACTATTGGACC 
AACACCGAGTGCCTGCGCGCCTCATACAATGAGGACACCAAGCAGTGGGATGTGACGGTC 
AATCGTGATGGCGCGGAGTCCACGCTCCACCCCACCCAACTAGTCATGGCTACTGGAATG 
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TCGGGCAGCCCGAACAAACCAACTTTGCCTGGCCAGGATAAGTTCCAGGGTGAAATTCGG 
CACTCTTCAGAGCACCCCGGCGGCGATGTCGATCGCGATAAGAACGTTGTAGTTCTGGGC 
GCTAACAACTCAGCCCACGACATCTGCGCGGATCTTTATTCCAATGGTGCAAAGCCCGTG 
ATGATTCAGCGCTCGTCTACACACATCGTGCGTTCTGATTCGCTGATGCGCGAAGTCTTC 
GGGCCTCTCTATTCTGAGGATGCCGTTGAAGCCGGAATTGATACCGATACTGCCGATCTC 
CTGTTTGCGTCGTGGCCATATAAGGTGCTGCCAGGTGTGCAGAAGCAGGCTTTCGACAAG 
ATCCGTGAGGACGACAAGGAGTTCTACGACAAGCTTGAAAATGCTGGATTCTTGCTTGAT 
TTCGGCGATGACGATTCGGGGCTTTTCTTAAAGTACCTTCGCCGTGGCTCTGGCTACTAC 
ATCGATGTCGGCGCCTCTGAACTGGTGGCTGATGGAAAGATTCCGGTGCGCTCCAATGTC 
AGCATTGAAGACGTCAAGGAAAACTCTGTGGTGCTCACAGATGGTACTGAGCTCCCAGCT 
GACGTGATTGTTCTAGCGACCGGCTATGGAAACATGAACAACTGGGTTGCTCAGCTGGTT 
GATCAGGAAACCGCTGACAAGGTCGGCCCATGCTGGGGTCTGGGCTCTGAAACCACCAAG 
GATCCAGGCCCATGGGAAGGCGAGTTGCGCAATATGTGGAAGCCCACAAACGTGGATTCG 
CTGTGGTTCCATGGTGGCAACCTTCACCAGTCACGCCATTACTCACGGTATTTGTCCATG 
CAGTTGAAGGCGCGCTACGAAGGTATGAACACTCCGGTGTACAGCAAG 

>RXA025 97 -downstream 
TAGATACAAAGAAAAGGGCATCT 

>RXA02 60 5 -upstream 

TCCGATCCTGTCATCTACATGTGGGAGACTTTCCTTACCCAGGAATTGCCTGCATACCTT 
GAGCAGAACTTCGGCGTTGCGCGAAACAACAACTCCATTG 

>RXA02 605 

GTGGCCTGTCCATGGGCGGGAACTGCCGCGCTGAACCTCGCAGCAAAGCACCCAGATCAG 
TTCCGCCAGGCTATGTCTTGGTCCGGCTACTTGAACACCACTGCGCCAGGCATGCAAACC 
CTGCTGCGTGTGGCCATGCTGGACACCGGTGGATTCAACGTCAACGCAATGTATGGCTCA 
ATCATTAACCCACGTCGTTTTGAAAACGACCCATTCTGGAACATGGGCGGCTTGGCTAAC 
ACCGACGTCTACATCTCTGCAGCTTCCGGCCTGTGGAGCCCTCAGGATGATGGAGTTCGC 
GTAGACCACCGCCTCACTGGTTCTGTGCTTGAATTCGTGGCAATGACATCCACCAGGATT 
TGGGAAGCAAAGGCAAGGCTTCAGGGTCTGAACCCAACTGCGGATTACCCAATGTATGGC 
ATTCACGGCTGGGCTCAGTTCAACTCCCAGCTGGAGAGAACTCAGGGTCGTGTTCTAGAC 
GTCATGAACGCCTGG 

>RXA02 605-downstream 

T AGAG C C AC AC CAAAGG C C AC AC 

>RXA02 61 4 -upstream 

TCATTGTATACGCCACCCTCGGTCTGCTGTCTGAAGCGCTGATCAGAGCTTGGGAACGTC 
ACACCTTCCGCTACCGAAACGCATAAGAAAGTTGCTCGCC 

>RXA02 614 

ATGACTGCCACATTGTCACTCAAACCCGCAGCCACTGTCCGTGGATTGCGCAAATCATAC 
GGAACTAAAGAAGTCCTCCAAGGAATCGACCTCACCATCAACTGCGGCGAAGTAACCGCG 
CTGATCGGACGCTCAGGTTCAGGAAAATCCACCATCCTGCGCGTGTTGGCGGGCCTATCT 
AAAGAGCATTCCGGCTCTGTAGAAATTTCCGGAAACCCGGCCGTTGCCTTCCAAGAGCCT 
CGCCTGTTGCCGTGGAAAACGGTGCTCGATAATGTGACCTTTGGCCTCAACCGCACTGAT 
ATTTCCTGGTCAGAAGCACAAGAACGCGCCTCGGCACTGCTTGCAGAAGTCAAACTTCCC 
GACTCCGACGCCGCCTGGCCCCTCACGCTCTCCGGCGGCCAAGCCCAGCGCGTCTCCCTT 
GCGCGAGCGCTCATCTCCGAGCCAGAGCTTTTGCTTCTCGACGAACCCTTCGGCGCCCTC 
GAT GC T C T G AC AAGAC T G AC AGC C C AAG AC CTGCTGCT C AAAAC C G T G AAC AC CC G AAAC 
TTGGGAGTTCTGCTGGTCACCCATGATGTTTCCGAGGCCATCGCCCTGGCCGACCACGTC 
CTTCTTCTTGACGACGGCGCCATCACACACAGTTTGACTGTAGATATCCCCGGCGATCGC 
CGCACCCACCCCTCCTTTGCCTCCTACACCGCTCAACTCCTTGAGTGGCTCGAAATCACC 
ACACCTGCC 

>RXA0 2 614 -downstream 

T AGAAAGAAAT CAT GAAAT T T AA 

>RXA02 616-upstream 

AGTGTTACTTCCGGTAGATAACAAGATGGTCTCAATTAAACTTCGATAGCGTGATATAAG 
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CTTCGAAAAGTTTTGTGGCAAGAATCGGAAGCAGGCGAAA 
>RXA02 616 

TTGCAGAAGCACACTCGAGGTGGCAAGCACCGCAAGCAGACTACCTCCCCAGTAACTAAG 
GGTGGTGTCGCTTTTGTTGCAGTAGCTACCGGTGCCGTGTCAACTGCAGGCGCAGGCGGA 
GCAGTTGCTGCACAGGCTTCCAATCAGCCCGTTGAGGTCAACTTCGAGCTTACTGCAAAC 
GACACAACTGACCTCGTGGCTGGAAGCTCCGCCCCTCAGATCCTGTCCATCGCTGAGTTC 
AAGCCAGTTGTGAACTTGGGCGATCAGATCGTTAAGACCATTCAGTACAACGCTGACCGC 
ATTCAGGCTGACCTGGACGCTCGTGGCCCTTCAGTGGTTCGCCCTGCTGAAGGTTCTTAC 
ACCTCCGGCTTCGGTGCTCGTTGGGGCACCAACCACAACGGTGTGGATATCGCTAACGCA 
ATCGGCACTCCAATCCTCGCTGCCATGGACGGCACTGTTATCGATGCAGGTCCTGCTTCC 
GGTTTCGGTAACTGGGTTCGCCTCCAGCACGAAGATGGCACCATCACCGTGTACGGCCAC 
ATGGAAACCGTTGAGGTGACCGTTGGTCAGACTGTTAAGGCTGGCGAGCGCATCGCAGGC 
ATGGGTAGCCGAGGATTCTCCACCGGCTCCCACCTCCACTTCGAGGTTTACCCTGCAGGC 
GGTGGCGCTGTTGATCCAGCTCCTTGGCTTGCAGAGCGCGGCATTACTCTT 

>RXA02 61 6-downstream 
TAATTAACTTTTGGGCGACCCTT 

>RXA02 627 

GATGTCACTGTGGAAAGCCAACCAGAACGCGTCGTTGCCCTGGGTTGGGGAGATGCTGAG 
GCTGCGCTGGAATTCGGTGTGCAGCCTGTGGGTGCATCAGATTGGCTCGCATTCGGTGGT 
GAAGGCGTGGGACCGTGGATTGAGGATTCTGCCTACGATGAAGCGCCAGAAATAATCGGA 
ACCATGGAACCGGAGTATGAAAAGATTGCAGCGCTTGAACCGGATCTGATTTTGGACGTG 
CGCAGCTCTGGCGACCAGGAACGCTATGACAAGTTGTCTTCAATCGCACTGACCATCGGC 
GTTCCAGAAGGTGGCGATAGCTACCTCACCCCACGCGCTGAGCAGGTAACCATGATCGCC 
ACTGCTCTGGGGCAGGCTGAACGTGGTGAAGAAGTGAACGCTGAATACGAGCAGCTCACT 
GCTGATATTCGTGCAGCTCACCCGGGCTGGCCTGAGAAGACCGCGGCTGCTGTATCTGCA 
ACGGCAACCAGCTGGGGTGCATACATCAAGGGCTCCAACCGTGTAGATACTTTGCTGGAC 
CTGGGCTTCCAGGAAAACCCTGAGCTGGCTAAACAGCAACCTGGCGATACGGGTTTCTCC 
ATCAAATTCAGTGAAGAGACTTTCGGCGTTGTGGATTCCGACCTGGTTGTCGGCTTTGCC 
ATCGGTATGACTCCTGAGGAAATGGCAGAGCAGGTTCCATGGCAGATGTTGACCGCCACT 
CGTGACGGCCGTTCCTTTGTGATGCCCCGTGAGATTTCCAATGCGTTTTCTTTGGGTTCC 
CCGCAGTCCACTCGGTTCGCGTTAGACGCCTTGGTGCCACTTCTGGAGGAGCATGCAGGG 

GAG 

>RXA02 627 -downstream 
TAGTGGTCCGGTGGTGCGGGCAG 

>RXA02628 

ATGCTTGAAGGTTTTAGAGATTTCGTCCTTCGGGGAAATGTCATTGAACTCGCAGTTGCC 
GTGGTCATCGGTACTGCCTTCACCGCTATCGTGACAGCATTCTCCGAGAGCATCATCAAC 
CCATTGATCGCTTCCATCGGCAGCACAGAGGTTGAAGGCCTCGGCTTCCACATCCGCGCC 
GGCAATGCCGCAACATTCGTGGATTTTGGTGCTGTCATCACCGCAGCGATCAACTTCCTC 
ATCATCGCAGCAATTGTCTACTTCGTTCTCGTTGCTCCAATGAACAAGCTCAGCGAAACC 
CTCGCAAAGCGCAAGGGTGTTGAAGAAGACGAGACCCCAGCTTCCATCGAAGCAGAACTC 
CTCACCGAGATCCGCGATCTCCTGCAGGAGCAAAAGCGCCTTCAG 

>RXA02 628-downstream 
TAGTTAAAAGGCCCTAAAAGCAC 

>RXA02 650-upstream 

GAATTTTTGCTGCAACTGTGTAAAAACCAGCGCTGAATTAAAGATCACCTTTCACCCTTA 
ATTGAGCCTGGGTGGAAGTTTCTACCGCTCATGGGGAAAG 

>RXA02 650 

ATGGTCAACGTGACCTCAAAGGATGCAGGGGCAAACGTGACCCCCATGAGTAAGAAAGAA 
AAGAGGACAACCGTTAAACAGGTGGTTGCCTTGATGGCCGCCATCGTTGTGGTGATTGCG 
TCCCTAGACCAAATAGTCAAGCAGATTATGCTTAGTTGGTTGGAACCTGGCGTTCCCGTT 
CCCAT CATTGGGGATTGGTTCCGCTTCTACCTCCTGTTTAACCCCGGAGCCGCATTTTCG 
ATGGGTGGGGAAAACAGCACCTGGATCTTTACAACCATCCAGTTGAGCTTCGTCATCGGT 
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ATCGCAATTTATGCCCCACGCATCAAACACAAGTGGATCGCGGCAGGACTTGCCCTTGTT 
GCCGGTGGAGCCTTGGGAAACGTGTTGGACCGGTTGTTCAGAGATCCTTCCTTCTTCTTC 
GGACATGTTGTTGATTACATCTCCGTAGGAAACTTTGCAGTATTTAATATCGCCGATGCC 
TCGATTTCTTGCGGCGTCGTGGTGTTCCTGATCGGAATGTTCCTTGAGGACCGTGAAAAC 
GCCCAGCATGCCAAAGCAACTGACGAGAAGGAT GAGGCC 

>RXA02 65 0-downstream 

T GAT G AAC AAC C G AC AAAG C AG A 

>RXA02 660-upstream 

CATTTTTCAGCACACTTTTTAAGATCTCATCGAAAGCGCGATACCCACTATGTCCAATCT 
TTTGAGACTTGTCGGCCGACGGCTCATCGCTTTACCGATC 

>RXA02 6 60 

ATGATTATTGGCGTCACCCTGCTGGTTTTCATCGTCATGTCATTCTCTCCTGCCGACCCG 
GCACGACTTGCCCTAGGCGAATCAGCCTCCCCCGAAGCACTTGAAGCCTACCGTGAAGCC 
AACGGCCTCAACGATCCAATGATGGTTCGCTATTTCGACTTCATCCTCGGCATGCTCAAA 
GGCGACTTGGGAACCTCTAGCGGTGGCGTAGCTGTTACCGACATTGTTGCCCGCGCTTTC 
CCCATCACCCTGCAGCTAACATTCTGGGGACTCATCATCGCTGTTGTAGTGGCGTTGATC 
CTCGGTGTCATCGCCGCTCTATACCGAGACCGCTGGCCTGACCAGTTGATTCGCGTGGTC 
TCCATTGCGGCTCTTGCTACTCCTTCATTCTGGTTGGCTATCTTGCTGATCCAGTGGTTG 
GGTACTATCCCTGGAGCCTGGGGTTTCTTCCCAGCACTTGTCACCCGGTGGGTCCCATTC 
AGCGAAGATCCCGCCACCTACTTCAACAACATCGCACTTCAGCGATTGCGTTGGCAGTCC 
CCGTTGCAGGTTCTTTGGCCCGCGTTGTTCGTACCTCCATGGTGGAAGAACTGGACAAGG 
AC T AC G T C C G C AC AG C AAT C GG T G C AG GAT C C C C AAAAC 

>RXA02 660-downstream 
TGAAGTTGTTGCCCGCAATGTTC 

>RXA02 661-upstream 

TGGACAAGGAC TACGTCCGCACAGCAATCGGTGCAGGATCCCCAAAACTGAAGTTGTTGC 
CCGCAATGTTCTGCGCAATGCGCTGATCACCCCAATCACC 

>RXA02 6 61 

GTGATTGGTCTTCGCGTTGGTTCCCTCATGGGTGGTGCGGTGATCATTGAGATCATCTTC 
AACATCCAAGCAATGGGACAGCTCATCCTAGACGGTGTGACCCGAAATGACGTCTACCTC 
GTCCAAGGTGTCACCCTCACCGTTGCCATCGCCTTCATCATCGTCAATATCGCCGTGGAC 
C T GC T C T ACG T CC T GGT C AAT CC ACG T AT T AGG AGCAT C 

>RXA0 2 6 6 1 - do wn s t r e am 
TAGATGCGCCGTAAACTAACCAC 

>RXA02 663-upstream 

GTGCAAATATCTGTCCAGTTCGTGAGACTACGTCAATGCTTCCAAGGTCATTGGCGCATC 
AACCGCTCACATCTTGATCAAGCACGTTGCCCGAAACTGC 

>RXA02 663 

ATGGCTCCGATTCTGGTGTTCGCCACCGTCCTGGTCGCCGATGCGATTGTCTTCGAAGCA 
TCCCTGTCCTTCATCAACGCTGGTGTGAAACCACCAT CACCTTCATGGGGCAACATCCTT 
GCCGATGGTAAAGCCCTGCTGCTTAGCGGCGCATGGTGGCCAACCTTCTTCCCAGGTTTG 
ATGATCCTGCTGACCGTTCTCTGCTTGAACATCCTTTCTGAAGGCCTCACCGACACCCTG 
GCCAGCCCTAAGCCAAAGCCTGTTTCAGCTTCTGCAAAGAAGGCACTGAAGAAGGAAGAA 
TCCGGTGAAAAGGAAGGCTCCGGAATCGTGCTTGGGCACACCACACGTGAAGAAGCCAAC 
GCCTCACTGCTCGCATCACTTGCTGCGCTATCCACCAGCGA7\AACAATTCCAATAACCGG 
CTTATATTTGATGGCAACCCCACTCCTCTGTTGGAAGTTCGCGATCTAAAGATCTCCTTC 
CCCAATGCTCACGGAGATATCAATATTGTCGACGGCGTGAACTTCACCGTCGCCCCAGGC 
CAAACCATGGGTCTTGTCGGTGAATCCGGCTGTGGTAAATCGATTACCGCAATGTCGATC 
ATGGGTCTGCTGCCTC C AAC AGC AAAGAT C G AAG G C GAG AT C C T T T T C G AC G G AAAG AAC 
CTCCTTGATCTGAAACCAGACGAGCTCAATGCACTGCGTGGACATGAAATCGCCATGATC 
T AC C AAG A T G C AC T C T C C T C AC T C AAC C CAT C CAT G C T GAT C AG C G C C C AAAT G AAG C AG 
CTGACCCGCCGCGGTGGAAAGCGCAGTGCCGAAGAACTCCTGGAACTTGTAGGCCTTGAT 
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CCAAAGCGCACCCTGCAGTCCTACCCGCATGAGCTTTCAGGTGGCCAGCGCCAGCGAGTT 
CTCATCGCAATGGCACTGACCAGAAACCCACGCCTCCTCATCGCCGACGAGCCAACCACC 
GCGCTAGACGTCACTGTTCAGCAGCAGGTTGTCGATCTGCTTAATGAACTGCGTGAAAAG 
CTCGGATTCGCCATGATCTTTGTATCCCACGACTTGGCTCTTGTCGCCCGCCTGGTGCAC 
AAGCTCACCGTCATGTACGCAGGTCAGGTTGTTGAGCAAGGAACCACCCGCGAAATCCTT 
ATCGATCCTCGACACGAATACACCCGCGGTTTGCTCGGATCCGTGCTCTCCATCGAAGCT 
GGTGTGGACCGCCTCTACCAGGTCCCAGGCACTGTTCCATCACCAAAGGAATTCGTGGCA 
GGCGACCGCTTTGCACCACGATCAGAATTCCCAGAACTTGGCCTTGACCAAAAGCCAGTA 
CTTCGCCCCATCACGGGCACAGAGCATGCATACGCAGCAACCGATGAACTTCTTGCCGCA 
AAGGGAGAACAACGA 

>RXA02 663-downstream 

T G AC C T C GACAAT C G AC AC C AG G 

>RXA02 664-upstream 

ATCCACAAAGACCCGTACCGGAAAGCTGTTTCGCCCAGACCAGGTCCACGCCAACAAAAA 
CAT C AAC T T C AAG GC C T A C C G C GAT G AAG T AAT C GG C AT C 

>RXA02 664 

GTGGGTGAATCTGGTTGCGGAAAATCTACCCTTGCCCGCGTTATGGTTGGCCTGCAACCG 
GTCACCTCCGGCGAAGTGCTGTTCAAAGGCAAGCCCATGAAGCCTCGTGGTGCGCAGCGC 
AAAGAACTCGGCAGCTCAGTATCCGTCGTGTTCCAGGATCCTGCCACCTCGTTAAACCCA 
CGAATGACCGTGCGCGAACAGCTCCTCGATCCACTTCGAGTACACAAAGTTGGCGATGAA 
GCATCCCGCAACCAGTGGGTTTCAGAGCTGATCTCCATGGTTGGCCTCCCGCAATCCGCG 
TTGGAAGTACTCCCCCGACAGGTTTCCGGTGGCCAACGCCAACGCGTGGCCATTGCTCGA 
GCACTTGCGCTGAAACCTGACATCATCGTTGCCGACGAACCAACCTCCGCGCTGGATGTA 
TCCGTTCGTGCGCAGGTCCTCAACCTTCTGCTGGATCTGAAAACTGAACTCGGCCTGGGA 
TTGGTATTCATCTCCCACGACATCAACACTGTTCGCTACGTTTCTGATCGCATCGCAGTC 
ATGCTGGCTGGAGAAATCATTGAGGAAAACACCACCTCAGAGATCTTCAACAATGCGCAG 
CAGGACTACACCCGCACTCTGCTCGAAGCGACACCATCGCTGCTGAACAAAACTCGTTTG 

>RXA02 664 -downstream 
TAGTCTCCAACCCTTTATTCCCT 

>RXA02 68 4 -upstream 

GCAGGTTCGTCCACAGCCGCCGGTGATTGCAGGGGATGGGGGGAGGCGTCGAAAAGCAAT 
ATCTTTTAAGCCCCGTGGCTGCCTGGGCACGATCGCGGGC 

>RXA02 68 4 

GTGCTTGCTGTGGGCTTGGTGCTTGTGTTTGTGGTGACGCTGTGGGCGGATTCGAAGCTG 
AATCGCGTGGATGCCACGCCTGCGACGCAGGTGGCGAACACTGCCGGAACGAACTGGCTG 
CTGGTAGGTTCGGATTCGCGGCAGGGTTTAAGTGATGAGGATATTGAGCGGCTAGGTACC 
GGCGGCGATATCGGTGTGGGCCGTACGGACACGATCATGGTGTTGCATATGCCGCGTACT 
GGCGAGCCGACGCTGTTGTCGATTCCGCGTGATTCTTATGTCAATGTCCCTGGCTGGGGC 
ATGGATAAGGCAAACGCCGCATTTACCGTGGGTGGCCCGGAACTGCTGACGCAAACCGTG 
GAGGAGGCAACTGGCCTGCGAATTGATCACTATGCAGAAATCGGCATGGGTGGTTTGGCG 
AACATGGTTGATGCCGTGGGCGGCGTGGAAATGTGTCCTGCTGAGCCGATGTATGATCCG 
CTCGCGAACCTGGATATTCAGGCTGGTTGCCAGGAATTTGATGGGGCAGCCGCGCTGGGT 
TATGTGCGCACTCGTGCCACAGCCCTGGGTGATCTGGACCGGGTGGTGCGTCAGCGGGAA 
TTCTTCTCCGCTCTGCTGAGTACAGCTACGTCCCCGGGCACGTTGCTGAATCCGTTCCGC 
ACCTTCCCGATGATCTCCAACGCGGTGGGAACATTCACCGTCGGCGAGGGCGATCACGTG 
TGGCACCTGGCCCGATTGGCGCTGGCGATGCGCGGAGGAATCGTGACGGAGACCGTGCCG 
ATTGCCTCATTCGCAGATTACGATGTGGGAAATGTTGCGATTTGGGACGAAGCTGGAGCC 
GAAGCACTATTTAGCTCCATGCGC 

>RXA02 68 4 -downstream 

T AAAACCCCAGGTAAT CGT TCAC 

>RXA0 27 28 -ups t r earn 

ATCCCATACGTTGCCTTCCGATCGGCATTTTCACAGCGCTGGTCGGCGGCCCAACATTCT 
TCATAATGTTGCGCCGAAT GATGAAAAGGGCGTGCACTAA 
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>RXA0272 8 

ATGGCCATTGTTTCCCTCGACAACGTCACCGTATCCATTGAAGGAAAAAAGCTTCTCGAC 
GCCGTCTCCCTCAAGGCCTACCCCGGGGAAGTGTTGGGACTCATCGGCCCAAACGGTGCC 
GGAAAATCCACTCTGCTGAGTGTCCTTTCAGGCGATCGGCTTCCCGATTCAGGCGAAGTC 
AACGTCGGTGGCTTAGATCCCGCAACAGCAGCGGCATCCGATATGGCCAGGGTGCGAGCA 
GTCATGCTTCAAGATGTCAGCGTGGCATTTTCCTTCCTCGTGTGGGACGTCGTAGAAATG 
GGCAGGCGGCCGTGGCAGAAGGCGTCAACCCCCGAAGAGGATCATGAAATCATCGAAGCA 
GCGCTTGCCGCCACCTCGGTATCGCACCTTGCCGAACGTGAAATCACCACACTGTCAGGC 
GGCGAGCGGGCACGCGTTGCCTTGTCCCGTGTCCTTGCTCAGCAAACCCCCATTGTGCTG 
TTGGACGAACCAACAGCCGCGATGGATATCAGCCACCAAGAACAAACTCTGGGCACAGCG 
CGAGCACTGGCAGCCGCCGGGGCAGCAGTGATTGTGGTCCTTCATGATCTCAATGCGGCC 
GCTGCATATTGCGACAGCATTGTGTGTCTCAGTGATGGTCGAGTGATTGCCTCCGGTTCT 
GTTGATCAGGTGTATTCCACGGAAACGCTGTCCCGTGTTTACGGTTGGCCTATCAGGGTC 
GATCATAGTGGAAAATATGTTCGAGTGGAGCCGGACCGTTCTGAGGCGAATTTACCCTCC 
GTACTACAGGTGAAAAATACGGTTTCACCAGCT 

>RXA027 2 8 -downstream 
TAG AT AC AT G AC T AAC TAAG G T T 

>RXA027 50-upstream 

GTTCCATGGACGATGTATTTCTAGCAGTTACAGCTGAACGGAAACGATCATGATTACAGT 
TCTGACACGCAGACACTTGCGCTGCTTTTTCCGCGACCGC 

>RXA027 50 

ATGGCAGTGCTGTTTTCCATCATGGGTGCGCTCATCCTTTTGGTCCTGTACGTGCTGTTT 
T T AG G AAAAC T G C AAAT T G AC GGT C T CAT G G T G GAT C T AC C T GAC T C AGC C C GAG AC GAT 
GTTGAAGGATTCGTCTTCAATTGGGTGTTTTCCGGAATTCTCATCACGTCCGCAATCACT 
GTTCCGCAAGCAGCACTTGGAGTGCTGGTTGAAGATCGCACCCGCGGAGGCATCAAAGAT 
TTCCTCGTGGCACCCGTATCCAGAACGACGCTGACGGTGTCCTATATCTTCGCAGCAGTC 
ATTGTCGCCATGACGATTTTGATCTTTGAAATCGTGGTGGGAAGTATTGGTTTAGCTATT 
TTGGGGCACTTCAGCATGAGCATTGCTCGCGTGCTCGAATTGGTAGTCGCCTTGCTTCTG 
CTCACCCTGGTGTTTTCCGCAATTGCAGCATTTCTGATCACCTTGGTGAAATCTCAAGGC 
GGAATGTCTGCGCTTTCAAGCCTGGTAGGCACCCTGGCGGGCTTTTTATCTGCTGCTTAT 
ATTCCACCCATCGCATTGCCTGAAGCAGTGACAAACGTGTTGAACTTCCTCCCGTTTACC 
CCAGCTGGAATGTTGATCAGACAAATTGTGGTTGCCCCAGCATTGGACGCGATTTCACTT 
CCACCCGAAGCCTTCGATATCTTCCAATTCGGATACGGACTCAAACTGGAAATGTTTGGG 
GAACCCGTTTCTACATGGGTGGCAGTAGGAATTGTTGCCTCATGGGGAGTGGTGTTTGGA 
CTCATTGCCGCGTTCAAAATGAAAAGCGTGGTGCGA 

>RXA027 50-downstream 
TAAATCCTGCTAAAGAATGCTTC 

>RXA027 61-upstream 

CAGGTTGTTCTCATTGAGGTGGTTTCTCCGAGAATGCAGCTTTGATCGCCAACGTGGCGC 
CAGAAGTGATCGCAGTTGTCGGGCATTCATCGCACTGTGG 

>RXA027 61 

ATGATGGATGGTATCAACCGCCGTACCACCCTCATTACCGGTTATTCTCTCACCACCATT 
AGCCACGTATTGATCGGTATCGCATCCGTAGCATTCCCAGTCGGCGATCCTCTTCGCCCC 
TACGTTATCTTGACTCTGGTTGTGGTCTTCGTGGGATCCATGCAGACCTTCCTCAACGGT 
AGCTACCTGGGTTATGCTCTC 

>RXA027 61-downstream 
TGAGCTCTTCCCGCTGGCAATGC 

>RXA02 7 62 -upstream 

TTCCCAGTCGGCGATCCTCTTCGCCCCTACGTTATCTTGACTCTGGTTGTGGTCTTCGTG 
GGATCCATGCAGACCTTCCTCAACGGTAGCTACCTGGGTT 

>RXA02 7 62 
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ATGCTCTCTGAGCTCTTCCCGCTGGCAATGCGCGGTTTCGCAATCGGTATCTCAGTGTTC 
TTCCTCTGGATCGCAAACGCGTTCCTCGGATTGTTCTTCCCAACCATCATGGAAGCAGTA 
GGACTAACCGGAACCTTCTTCATGTTCGCCGGAATCGGTGTGGTTGCCTTGATCTTCATC 
TACACCCAGGTTCCTGAAACTCGTGGACGTACCTTGGAGGAGATTGATGAGGATGTTACT 
TCCGGTGT CAT T T T C AAC AAG G AC AT C C G AAAAG G AAAG GT GC AC 

>RXA027 62-downstream 
TAAAAACCCAGACACTGCATAGA 

>RXA027 69 

ACAGTAGTTCCGGTGTACCTCGCTGAACTCGCACCACTAGAAATCCGCGGCTCCCTGACC 
GGCCGAAACGAGCTTGCTATCGTCACCGGCCAGCTGCTTGCCTTCGTGATCAACGCGCTT 
ATCGCCGTCACCCTACACGGAGTTATTGATGGAATCTGGCGCATCATGTTCGCCGTCTGT 
GCCCTCCCTGCCGTCGCCCTCTTCCTCGGCATGCTGCGGATGCCGGAATCACCACGCTGG 
CTGGTCAACCAGGGGCGTTACGACGACGCCCGCCGCGTCATGGAGACCGTCCGTACCCCT 
GAGCGTGCGAAAGCCGAAATGGATGAAATCATCGCGGTGCACTCTGAAAACAATGCGGCA 
CTTCCTGGTGTTAAGCAGTCTTCGGGCCAGGCTTCAGGCCAGGTTTCTAGCAAGCACACC 
CACATGTCCATCGGCGAAGTCCTCAGCAACAAATGGCTGGTTCGTCTGCTCATCGCCGGC 
ATCGGTGTTGCAGTTGCCCAGCAGCTCACCGGCATCAACGCCAT CATGTACTACGGAACC 
CGCGTCCTCGAGGAATCCGGCATGAGCGCAGAAATGGCTGTGGTTGCCAACATTGCTTTC 
GGTGCCGTTGCCGTCATCGGTGGACTGATCGCACTGCGCAACATGGACCGCCTGGATCGC 
CGCACCACCTTCATCATCGGCCTGTCACTGACCACCACCTTCCACCTTTTG 

>RXA02 7 95 

ATCGACGTCTCCCTCCCCGAACGCACCGCTTCGGCCTACCCACACGAACTTTCAGGCGGG 
CAACGCCAACGCGCACTAATCGCAATGGCGCTGGCCAATGATCCTGACCTGTTGATCTGC 
GATGAACCCACCACGGCTTTGGATGTGGTTGTGCAAAAACAAATCGTCGATCTGCTGCTG 
CGTCTCACCAAAGAACGTGGCACCGCTTTATTGTTCATCACCCACGATCTTGGACTCATC 
GCGCGCACCTGCGAACGCTTATTGGTGATGAAATCCGGCGAAACCGTAGAACGCGGCGAC 
ACCGAGGCAATTCTTCGCTCCCCCGCCCATTCGTATACCCAACAGCTCCTTGATGCTTCA 
ATCCTTGACCAGCCAGAAATCGCCTCAGATTCTGGCGCGCCGGTAGTGATTGATGTGGAG 
GAGGCGTCGAAAAGCTTTAAAGAAACCACCGCCCTCCACAAGGTTTCATTGGCGGTGCGC 
AAAGGTGACCTGCTTGGAATAGTCGGCGGATCAGGTTCCGGCAAAACGACTCTGCTGAAG 
CTCATCGCCGGTTTGGATAAGCCCACAACCGGTACCGTTGCGGTAACCGGTGGTGTGCAG 
AT GGT GT T TC AGGAT CCCC AAT CAAGCCTCAACCC ACGGAT GAAAATCAAAGACAT T GT C 
GCCGAACCACTGCTTGGTTGGAACGCGGCGGAGAAAACCACACGGGTTGCGGAAGTCATC 
ACCCAAGTGGGACTGAGCCCCGATGTCTTAGATCGCTACCCCCACGAATTCTCCGGAGGA 
CAGCGCCAACGAATCTCCATCGCCAGAGCCCTCGCCATCAAACCAGCGATCCTGCTTGCC 
GACGAACCTGTCTCCGCCCTCGATGTGTCCGTACGTAAACAAGTACTGGATCTTCTCCAA 
CAACTCGTCGAAGAATACGGCATCACCTTGGTGTTCGTCTCCCACGATCTGGCAGTGGTG 
AGACACCTGTGCACAACCGTGTGGGTGATGGAACAGGGACGAGTCCTTGAGCAAGGGCCC 
ATCGATTCGGTTTATGATCACCCACAGACCGAATACACCAAGGAGCTGCTTGATGCCGTT 
CCGCGGTTGAGCCTT 

>RXA027 95-downstream 
TAAACCAGCGCAGATGACAACGC 

>RXA02808 

TTTTACTTCGGCATCCTCCCAGTCCTTGCAGAAAGTGCTTCCCACTTCGGCATCGAGCCT 
GTGGAAATGGCCCGCGCATCCATCACTGGCCAGCCCGTTCACATGCAAAGCCCGCTGGTC 
CCAGCGATCCTCCTGCTGGTTTCCCTCGCCAACGTCAACCTTGGCGACCACCACAAGAAG 
GTTCTGTGGCGCGCCTGCATCGTGTCCATCGCGATGCTCGCCGTAGCCCTCTTCATCGGC 
GTCGTGCCACTCAGCGCA 

>RXA028 08-downstream 
TAAAATAGCTTTTCGACGCCAAA 

>RXA02 8 63-upstream 

ACGGACTGCCCATTGCGGTGCGCGATGATCCCGAAACCAGCTCACTTCGCGTGATCCCGC 
ATCCAAATCCCTTTTGATTGAAAGTTTGACTTAAAAACCC 
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>RXA028 63 

ATGAAAAAATCACTCATCGCCATTGTTGCCAGTGCGCTCGTGTTAAGCGGCTGCACCTCT 
GATTCTTCTGACTCTTCCGGCACTTCCGGAACTGTGGAAACCACTTCGATTACAACCAGC 
GTTGCCGCAGCTGACGGCGCATTCCCACGCACCGTCACACTCGACGATTCCTCCATCACC 
TTAGAATCCAAACCAGAGCGCATCGCCGTACTCACCCCAGAGGCAGCATCCTTGGTTCTC 
CCCATCACAGGCGCCGACCGCGTCGTGATGACCGCCGAAATGGACACCGCTGACGAAGAA 
ACCGCAGCTCTGGCCTCCCAAGTGGAATACCAAGTCAAAAACGGTGGCAGCCTCGACCCC 
GAACAAGTTGTCGCCGGCGACCCAGATTTGGTGATCGTCAGTGCGCGTTTCGATACCGAA 
CAAGGCACCATCGACATTTTGGAAGGCCTCAACGTCCCCGTAGTTAACTTCGATTCAGAC 
GCTTGGGGAGACATCGACGCCATCACCAAACACCTAGAAATTGTGGGTGAACTCGTCGGC 
G AAG AAG AC AAAG C C G C AG AAG C AAT C G C AGAAAT C GAT G C AAAC C GC AT C G AC AT C G AC 
AAGCCTGCCACCTCCCCCACTGTGCTCACTTTGATGCAACGCGGACCACGCCAAATGGTC 
ATGCCAGAATCTGCCATGCTCAACGGCCTGATCCGCGAAGCCGGCGGCACTCCAGTGGTA 
GAT TCTCTCGGCGCG G T AG GC AC CAT C AC T G C AG AC C C AG AAC AAG T T G T T G C GAT G G C A 
C C T GAGAT CAT CAT CAT T C AGGAC T T CC AAGGT AAAGGC C G AGAG AAC T T CGC T AAT T T C 
CTCTCCAACCCAGCGCTAGCCAACGTTCCCGCCATTGAAAACGACAAGATTTTCTACGCC 
GACACTGTCACCACTGGAGTTACTGCAGGTACCGATATCACCACTGGTCTGCAGCAAGTG 
GCAGAAATGCTGAGC 

>RXA028 63-downstream 

T AG T T T T GAGAT G T T G AAAC TAG 

>RXA02 8 64 -upstream 

CTTGCAAACAGGCGTGGTGGTGGCGTTCATTGGCTCACCAATTTTCCTTTATTTACTGCT 
CAGCATGCGCAAGCGACGCGGATTGGGGCTGTAAAAACTC 

>RXA028 64 

ATGCCTCAATTAGTTGAAATTCGTGATCTCAACGTTGAATTCCCCTCTCGCCATGCAGTG 
AAAAACGTGTCTTTTTCTGCACCTGCTGGAAAAGTCACCGCACTGATTGGCCCAAATGGT 
GCTGGTAAAAGTACTGCCCTTTCGGCGATTGCAGGATTGGTTGAATCCACCGGCGAGGTA 
ATGGTTGGTGGGAGTGGGGTTGCGTCGAAAAGCGCTAAAGCCCGAGCCCGCCTGCTCTCA 
CTCGTGCCGCAAAACACCGAGTTGCGCATTGGTTTTAGTGCACGCGACGTTGTCGCGATG 
GGCCGCTACCCGCATCGTGGCCGCTTCGCCGTGGAGACCGACGCAGATCGACGCGCCACC 
GATGACGCCCTGCGCGCCAT CAACGCGCTCGACATCGCCGAGCAGCCCGTCAACGAATTA 
TCGGGCGGCCAGCAGCAGCTCATCCACATCGGCCGAGCGCTCGCCCAAGACACCGCCGTC 
GTGCTTCTCGACGAGCCCGTCTCCGCCCTTGATCTACGGCACCAAGTTGAAGTCCTTCAA 
CTCCTGCGCGCCCGAGCTAATTCCGGCACCACCGTGATCGTCGTCCTTCACGATCTCAAC 
CACGTTGCCCGTTGGTGCGACCATGCAGTGTTGATGGCCGACGGCGAAGTTGTCTCCCAA 
GGTGACATCCGCGAGGTGCTCGAACCTGCCACACTGTCCACCGTGTACGGACTGCCCATT 
GCGGTGCGCGATGATCCCGAAACCAGCTCACTTCGCGTGATCCCGCATCCAAATCCCTTT 

>RXA0 2 8 64 -downstream 

T GAT T GAAAG T T T GAC T T AAAAA 

>RXN00 001-upstream 

TGTCATAGGCAGCACTCTAGATGGCGCACAGTGACTCACTTCACTGTTTCTCACACTACG 
GATCGTTCGGCACGTACCTGCCGATGGAGGAGATTCTGCA 

>RXN0 0001 

ATGGCAACCGTAACGTTCAAAGATGCTTCCCTAAGCTACCCGGGAGCAAAGGAACCCACC 
GTCAAGAAATTCAACCTGGAAATCGCCGATGGCGAGTTCCTCGTCCTCGTCGGCCCTTCC 
GGCTGTGGTAAATCCACCACGCTGCGCATGCTGGCCGGTTTGGAAAACGTTACTGACGGT 
GCCATTTTCATCGGAGACAAGGACGTTACCCACGTTGCACCGCGTGACCGTGACATCGCC 
ATGGTTTTCCAGAACTATGCTCTCTACCCCCACATGACCGTGGGCGAGAACATGGGCTTC 
GCACTGAAGATCGCCGGCAAGTCCCAAGACGAGATCAATAAGCGCGTCGACGAAGCCGCC 
GCCACTTTGGGCCTGACCGAATTCTTGGAGCGCAAGCCGAAGGCCCTGTCCGGTGGTCAG 
CGTCAGCGTGTGGCCATGGGCCGCGCCATTGTTCGCAACCCGCAGGTCTTTCTCATGGAT 
GAGCCGCTGTCTAACCTCGATGCCAAGCTGCGTGTTCAGACCCGTACCCAGATTGCAGCC 
CTGCAGCGCAAGCTTGGGGTTACCACCGTTTACGTCACCCACGACCAGACGGAGGCCTTG 
ACCATGGGTGACCGCATCGCGGTGCTGAAGGATGGCTACCTGCAGCAGGTTGGCGCGCCC 
CGAGAGCTTTATGACCGCCCCGCCAACGTCTTCGTCGCCGGCTTCATCGGCTCCCCAGCC 
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ATGAACTTGGGCACCTTCTCGGTCAAGGATGGTGACGCTACCTCTGGTCACGCTCGCATC 
AAGCTTTCCCCGGAAACCCTCGCCGCCATGACGCCGGAGGATAATGGCCGCATCACCATT 
GGTTTCCGCCCGGAGGCACTGGAGATCATTCCGGAAGGCGAGTCCACCGATCTTTCCATC 
CCAATCAAGCTCGACTTCGTGGAGGAACTCGGTTCCGATTCCTTCCTCTACGGCAAGCTG 
GTAGGCGAGGGCGACCTTGGATCCTCCAGCGAGGATGTCCCCGAGTCCGGCCAAATCGTC 
GTCCGCGCTGCTCCGAACGCCGCGCCTGCTCCGGGCAGTGTTTTCCACGCACGCATCGTG 
GAGGGCGGCCAGCACAACTTCTCGGCGTCGACTGGCAAGCGCCTCCCT 

>RXN00001-downstream 
TAAGCCCGCGTACCGGCTACCCC 

>RXN000 9 9-upstream 

CTCTGGTGAAGAGGATGTTGACTCGGGAGATTCTTCCACTGATTCACTGATTAAGTGGTA 
CCGCGCAAATAGGTAGTCGCTTGCTTATAGGGTCAGGGGC 

>RXN00 0 99 

GTGAAGAATCCTCGCCTCATAGCACTGGCCGCTATCATCCTGACCTCGTTCAATCTGCGA 
ACAGCTAT TACT GCTTTAGCTCCGCTGGTTTCTGAGATTCGGGAT GAT TTAGGGGTTAGT 
GCTTCTCTTATTGGTGTGTTGGGCATGATCCCGACTGCTATGTTCGCGGATGCTGCGTTT 
GCGCTTCCGTCGTTGAAGAGGAAGTTCACTACTTCCCAACTGTTGATGTTTGCCATGCTG 
TTGACTGCTGCCGGTCAGATTATTCGTGTCGCTGGACCTGCTTCGCTGTTGATGGTCGGT 
ACTGTGTTCGCGATGTTTGCGATCGGAGTTACCAATGTGTTGCTTCCGATTGCTGTTAGG 
GAGTATTTTCCGCGTCACGTCGGTGGAATGTCGACAACTTATCTGGTGTCGTTCCAGATT 
GTTCAGGCACTTGCTCCGACGCTTGCCGTGCCGATTTCTCAGTGGGCTACACATGTGGGG 
TTGACCGGTTGGAGGGTGTCGCTCGGTTCGTGGGCGCTGCTGGGGTTGGTTGCGGCGATT 
TCGTGGATTCCGCTGTTGAGTTTGCAGGGTGCCAGGGTTGTTGCGGCGCCGTCGAAGGTT 
TCTCTTCCTGTGTGGAAGTCTTCGGTTGGTGTGGGGCTCGGGTTGATGTTTGGGTTTACT 
TCGTTTGCGACGTATATCCTCATGGGTTTTATGCCGCAGATGGTAGGTGATCCTCAGCTC 
GGTGCGGTGTTGTTAGGCTGGTGGTCAATTTTGGGATTGCCGCTGAACATTCTGGGACCG 
TGGTTGGTGACGCGTTTCACTAACTGCTTCCCGATGGTTGTTATCGCCAGTGTCATGTTT 
CTCATCGGTAATGGTGGGTTTTGTTTGGCTCCGGATGTTGCGCCGTGGTTGTGGGCGACG 
TTGTCTGGTCTTGGTCCCCTTGCGTTCCCGATGGCGTTGACGCTCATTAATATTCGTGCT 
GAAACTAGTGCTGGTGCTTCTGCGTTGAGTTCCTTCGGGCAGGGTTTGGGTTATACGATT 
GCGTGTTTCGGTCCCTTGTTGACTGGTTTCATTGTCGATGCGACAGGCAGCTTCCGAACA 
ATCTTTGTGCTTTTTGCGGTTGCAACACTCTTCGTTATTAGAGGCGGTTACTTTGCGACA 
AGGCAGGTTTACGTCGAAAAGCTTTTAAATCGC 

>RXN000 99-downstream 
TAGGATGGCGCTATGCCGCAAAG 

>RXN00193 

AAAGCTTTCTNCCAACGCGAAGGTTTCATCTCAGCCTTCGGTTTCACCGTCCTCGTGGTC 
ATCGTCTCCGTGATCACAGTCAACATCTTCGCCTTCCTCTTGGCGTGGTTGCTGACCCGC 
AAACTCCGCGGTACCAACTTTTTCCGCACAGTCTTCTTTATGCCGAACCTTATCGGCGGC 
ATTGTGCTGGGTTATACCTGGCAGACCATGATCAACGCCGTGCTTTCGCACTATGCCACG 
ACTATTAGCGCGGACTGGAAATTCGGCTACGCCGGCCTCATCATGCTACTTAACTGGCAG 
CTCATCGGCTACATGATGATCATTTACATCGCCGGCCTGCAAAACGTCCCACCAGAGCTC 
ATTGAGGCTGCCGAACTCGACGGCGTCAACAAGTGGGAGATGCTGCGGCACGTCACTATT 
CCGATGGTCATGCCATCCATCACCATCTGCCTCTTTTTGACTTTGTCGAACTCCTTTAAG 
CTCTTCGACCAGAACCTGGCGCTGACCAACGGCGCTCCTGGCGGGCAAACTGAGATGGTG 
GCGCTCAACATCATCAACACGCTGTTTAACCGTAT GAATGTCGAGGGCGTCGGT 



>RXN0037 8-upstream 

ACCGTGAGCCTTATACTGTGAGGACATTAAAAGTGACACCTCTTTTTCTATCTTTTACAA 
C C C AAG AAG G T T TAT C G T G AGC AC AC C G GAT TCTTCCTCG 

>RXN00378 

GTGGACAAGGCCGTAAACACTGCTATCTCTGACGCCAAAACAGCGGCGCTCAAGGCAGGT 
GTTGGATTGAACCGAGCCACCGCCTCAGAAGAAGAGGAAGATTTAAGCTCAAGCATTAAG 
GTTTCTTTGGCCTTTGAGCTCGAGGGGTTAAGCAATGCACCATCGTTGATGGTGGTGGAA 
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AAAGCCCTAGAGAAGATCCCCGGTGTATCCGCGGATCTGATTTACCCTTCACAAACTGCA 
TGGATTACAGCAACTGATCGGGTACATCCCGAAACCCTCATTGAGGTGTTTGAGCAGTTC 
GGCATCAAAGCACACCTTTCTAATTCATCGCTGCTGCGCAGGCATCAACAGCTCAGCGCG 
GAAGTAAATAGGGAAGCACGCCTTGATCGTTACCGCTCCCGAATGGATGCCAAGCGAATC 
TCGCCTCGTGTGCGAAGGCATAACCGACAAGAAATGGTACATGCGGTACGCGCTCGTGAA 
AGTGGTTGGATTAAACGCAGGAATCACACCACCTCGCAGCATGAAGACCCAATGTCGGGC 
GATGTGCTGTTCACCGCCCGCGCACTGATTACACCTAAGCGTTTGTGGGTGTCGTTGCCG 
TTTGCGCTCATCGTATTGGCGTTATCGTTGAATCCTTCGTGGCAGTTTGATTATTGGCAG 
TGGTTGTCCGCTGTGTTGGCTATTCCTGTGGTGGTGTGGGGTGCCTGGCCGTTTCACCGC 
GCTGCAGCAGGCGGTATTCGTCGAGGAATTTCCGCTCTTGATGCGACCAGCTCAATCGCT 
ATTGCTGCTGCATACGCGTGGTCTATCGCCATGCTGTTGTTTGAAACCCCAGGAGGTAAA 
TCCTGGCGGTCATATCCGTCCTGGTTCGCTTTTGACCACGGCACGTTGACCCAAAACGAG 
ATTTATTTTGATGTGGCCTGCGGAATCACCGTGTTGCTTCTTGCCGGACGGCTGCTGACA 
AGGCGTCGAAGCCAATCCAGTTTGTTAGCGGAACTTGGTCGCCTCCAAATCGATCCACAG 
CGCATTGTCACTGTGGTGCGTAAACACCGATTGAAGCGCGTAGTCCAGGAACTGAACATT 
CCAGTGCAGGAAGTCCGTGTCAAT GACGATGTGAAAGTTCCACCTAATACCACGATCCCT 
GTGGATGGCACTGTCATCGGTGGCGGTTCGCGGATCGCAGCTAGCATCAT CATGGGACAA 
GACCAGCGTGATGTAAAAGTAAATGACAAAGTTTTCGCCGGCAGCCTCAACCTCGAATCC 
GAAATCAAGGTTCGTGTTATTCGCACTGGTCACCGCACCCGCATCGCCGCGGTACATAGG 
TGGGTTAAAGAAGCGACGTTGAAGGAAAACCGCCACAATAGGGCAGCGATCCGTTCGGCC 
GGTAACCTTGTGCCCATCACGTTCACCCTTGCTGTGGTGGACTTCTGTCTGTGGGCACTG 
ATCTCTGGAAACATCAACGCTGCATTTACCACTACCTTGGCTGTCCTTGCGTGCGTGGCT 
CCGGTGGCCTTAGCGTTGTCTGCTCCACTTGCCACGAGGAATTCCATCGAAGCTGCAGCA 
CGACACGGTATTTTGGTCCGCTCTGGTGAAATTTTCCGAGTTCTCGATGATGTGGATACT 
GCCGTATTTAATCGTGTGGGCACACTAACCGATGGCGAAATGACAGTGGAAACCGTCACA 
GCAGACAAAGGCGAGGACCCAGAACTAGTGCTGCGTGTCGCCGGGGCGTTGGCCATGGAA 
TCCCACCACGCGATTTCCAAAGCACTGGTGAAAGCATCCCGTGAAGCTCGTGATACCGGC 
GCCGGTGGTGAAGATGTCCCACACTGGATTGAAGTAGGCAACGTGGAAATCACCGAAGCC 
GGCTCATTCCAAGCAACCATCGAGCTGCCACTGATCAAACCATCTGGCGAAAAAATCATG 
CGCACCACAGAAGCACTCCTGTGGCGACCACGATCCATGACAGAAGTCCGTGAGCACTTA 
AGCCCCCGACTAGTGGCAGCAGCAACCTCAGGTGGCGCACCACTGATCGTGCGATGGAAA 
GGCAAAGACCGCGGAGTTATCACTCTAAGTGACCACGTGAGATCAGATTCCTCCGATGCG 
ATTATTGCGATTGAAGAACAAGGCATCGAGACCATGATGCTTTCACGTGATACTTACCCG 
GTGGCACGTCGATACGCAGACAGCTTAGGCATCACCCACGTCTTGGCCGGCATCGCGCCG 
GGCAAGAAAGCCCAGGTCGTCCGTGCAGTCCACACCCGCGGATCCACTGTCGCGATGATC 
GGCGATGAATCAGTAATGGACTGTTTGAAAGTCGCTGACGTGGGTGTACTGATGGGCGTC 
GATCGTCCCTCAGATCTGCGTGATGATTCCGATGACCCGGCAGCTGACGTTGTGGTCATG 
CGCGAAGAGGTCATGAGCGTGCCGACGCTGTTTAAACTGGCTCGACGCTACGCCAAGTTG 
GTCAATGGCAATATTGCTCTGGCCTGGATCTATAACGGTGTTGCCATGGTGCTTGCAGTG 
TCTGGCTTGCTGCATCCAATGGCTGCGACCGTGGCTATGCTGGCGTCTTCGCTGCTTATT 
GAATGGCGCTCGGGCAGGGCGCGCAAGTAC 

>RXN 0037 8 -downs t ream 

T AAC C AG C AAT T C C C AAGC C C AA 

>RXN004 12 -upstream 

CTTTTGACG7\ACACCACGTCGCGTACGCTTCCTCGGGGCGTTAAACTATTTGTCTTCCAG 
CTTTTGTCCCCCGACTTTTGTACGAATCGAGGACACCGTC 

>RXN00412 

GTGTCACACACCGCGTCCACACCGACGCCAGAGGAATACTCCGCGCAGCAACCCAGCACC 
CAGGGCACTCGCGTTGAGTTCCGCGGCATAACCAAAGTCTTTAGCAACAATAAATCTGCT 
AAAACCACCGCGCTTGATAATGTCACTCTCACCGTAGAACCCGGTGAGGTAATCGGCATC 
ATCGGTTACTCTGGCGCCGGCAAGTCCACTCTTGTCCGCCTCATCAATGGCCTTGACTCC 
CCCACGAGCGGTTCGTTGCTGCTCAACGGCACCGACATCGTCGGAATGCCCGAGTCTAAG 
CTGCGTAAACTGCGCAGTAATATCGGCATGATTTTCCAGCAGTTCAACCTGTTCCAGTCG 
CGTACTGCGGCTGGAAATGTGGAGTACCCGCTGGAAGTTGCCAAGATGGACAAGGCAGCT 
CGTAAAGCTCGCGTGCAAGAAATGCTCGAGTTCGTCGGCCTGGGCGACAAAGGCAAAAAC 
TACCCCGAGCAGCTGTCGGGCGGCCAGAAGCAGCGCGTCGGCATTGCCCGTGCACTGGCC 
ACCAATCCAACGCTTTTGCTTGCCGACGAAGCCACCTCCGCTTTGGACCCAGAAACCACC 
CATGAAGTTCTGGAGCTGCTGCGCAAGGTAAACCGCGAACTGGGCATCACCATCGTTGTG 
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ATCACCCACGAAATGGAAGTTGTGCGTTCCATCGCAGACAAGGTTGCTGTGATGGAATCC 
GGCAAAGTTGTGGAATACGGCAGCGTCTACGAGGTGTTCTCCAATCCACAAACACAGGTT 
GCTCAAAAGTTCGTGGCCACCGCGCTGCGTAACACCCCAGACCAAGTGGAATCGGAAGAT 
CTGCTTAGCCATGAGGGACGTCTGTTCACCATTGATCTGACTGAAACGTCCGGCTTCTTT 
GCAGCAACCGCTCGTGCTGCCGAACAAGGTGCTTTTGTCAACATCGTTCACGGTGGCGTG 
ACCACCTTGCAACGCCAATCATTTGGCAAAATGACTGTTCGACTCACCGGCAACACCGCT 
G C GAT T G AAG AG T T C TAT C AAAC C T T G AC C AAG AC C AC GAC CAT C AAG GAG AT C AC C C G A 

>RXN00412-downstream 

T G AAC GAG AT GAT C C T C G C AG C T 

>RXN004 31-upstream 

TGGATCGTCCTCGCCTTCACATTCGTCGGCCTTGGCCTTGCTCTCCTCGCGATGAAGCAA 
TGGCGATTCCGCGTCAGCTACTGGGTATAAGGAGCACCAC 

>RXN004 31 

ATGGTATCCATCGATACATACAACGCCTGCGTCGACTTCCCCATCTTCGACGCCAAATCC 
CGCTCCATGAAGAAAGCCTTCCTCGGCGCAGCCGGCGGAGCAATCGGGCGCAAT CAAGAC 
AACGTCGTAGTCGTCGAAGCGCTGAAGAACGTCAACCTGCACTTGCGCGAAGGTGACCGG 
GTCGGACTCGTCGGCCACAACGGCGCCGGCAAATCCACCCTCCTGCGACTCCTCTCCGGC 
ATCTACGAACCCACCCGCGGAAGCGCTGACATCCGTGGACGCGTCGCCCCCGTCTTCGAC 
CTCGGCGTCGGCATGGATCCAGAAATCTCCGGCTACGAAAATATCATCATCCGCGGCCTC 
TTCCTCGGTCAAACCCGCAAACAGATGAAAGCCAAAATGGAAGAAATCGCCGACTTCACC 
GAACTCGGCGAATACCTCTCCATGCCTCTCCGAACCTACTCCACCGGCATGCGCATCCGC 
CTAGCCCTCGGCGTGGTCACCTCCATCGAGCCCGAAATTCTGCTTCTTGATGAAGGCATC 
GGCGCCGTCGACGCCGCCTTCATGGCCAAAGCCCGCGACCGCCTCCAAGCCCTCGTCGAA 
CGATCCGGCATCCTCGTCTTCGCCTCCCACTCCAACGACTTCCTCGCCCAACTCTGCAAC 
ACCGCACTCTGGGTCGACCACGGACAAATCCGCGAAGCGGGACTAGTTCCAGACGTGGTG 
GAAGCCTACGAAGGCAAGGGCGCCGGCGACCACGTCCGCAGACTCCTCACCCGCATGGAA 
GAAGAAAAG 

>RXN0 04 31-downstream 
TAGCTCCTGCGTTTCGGGTTTGC 

>RXN00 4 4 4 -upstream 

TACCCAATGGCATTGACCACCACCGGTGAAGACAACGAGGTAGCGAAGGCTTTCGCAGAG 
TTCCTCAGCAGCGATCGTGCCAAGGAGATCCTTGCCAGCT 

>RXN004 4 4 

ATGGTTTTGGCACAAACTAAAAAGGCTCGTCGAAGCGAGAATCATATCCTCCCAGGGTGG 
TTGCTCATCCCAGCCACCCTGGCCATGCTGCTGATCATTGGACCTATTTTTGCTTTGCTG 
TTGCAGATCCCCTGGGATCGGTCTTGGGAGTTGCTTACCGCGCCGGAATCTTTAGGAACC 
GCACGGTTATCTATCGGAACTGCTCTGTTTTCTACCGCGCTATGCGCAATTGTGGGTTTC 
CCGCTAGCGTTGGCGCTGCATTTATATGAGCGTTCGCACCCCAGGGTGACATCAGTTTTG 
ACGGTGCTGGTTTATGCGCCTTTGGTGTTGTCGCCGGTGGTGTCTGGTTTGGCGCTGACT 
TTTCTGTGGGGCAGGCGTGGTTTTTTAGGTTCTTGGCTTGATCAGGTTGGATTGCCGATT 
GCATTTACCACCACGGCTGTGGTGTTTGCCCAGGTGTTTGTAGCGTTGCCATTTTTCATT 
TCCACTGTGACTACTGCACTGCGTGGCATTCCAAAACAGTTTGAGGAAATCGCAGCTACT 
G AAG G C GC AAC CC GC T G G GAGAT CAT G C AC AAGAT GAT CAT TCCGCTGGC GAT G C C T G GA 
ATTTTCACCGGTATGATTTTGGGATTCGCCAGGGCCTTGGGCGAGTATGGTGCGACACTG 
ACTTTTGCTGGAAATATTGCAGGTGTTACCCGCACCATTCCGTTGCATATTGAGCTTGGT 
TTGAGTTCCAATGACATGGATAAAGCCTTGGGAGCGGTGATTATGCTTTTGGCTGTCTAT 
GTCCTCATCATTGGAGCCATCGGAGCGTTACGATTGTTTTCCAAGGTGAGAAAGGTT 

>RXN0 04 4 4-downstream 
TAATTGATGTCTCGTTCGCCGGA 

>RXN004 66-upstream 

TTTAAAAGCGCACTAAGAGCTCGTCAATTCTTTAAAACAAGCTGAGAATGTGAATAATAG 
GAT AGGT T AACCT GAT TCGAT T AGAAAACGGAGATT TGT C 
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>RXN004 6 6 

GTGCAATCCCGCCTGTCCAAAATCCTGCGCAGTAGCGTCGTAGGCGTTGCTGTCCTAGCC 
CTGTTAGCTGGGTGTTCTAACAATGCAGATGACACCGACGCTGATTCAACATCCACGGGA 
AACTCCGCTTTTCCTGTTTCGATTGAACACGAGTTCGGAACCACCACAATCGATGATGTA 
CCCGAAAGAGTTGTCACCCTTGGCGTTACCGACGCCGATATTGTCCTCGCATTGGGGACC 
GTCCCAGTAGGCAACACCGGATACAAATTCTTCGAAAACGGATTGGGACCGTGGACTGAT 
GAGTTAGTGGAAGGCAAAGAATTAACACTGCTTGACTCTGATTCCACACCAGATCTTGAA 
CAAGTAGCAGCCCTGGAGCCAGACCTGATTATTGGAGTCTCTGCGGGGTTTGACGACGTT 
GTATACGAGCAACTATCTGATATCGCACCGGTGGTCGCCCGTCCAGCGGGAACAGCTGCA 
TACGCAGTAGCTCGCGAGGAAGCTACCAACCTTGTTGCCCGTGCGATGGGGCAATCAGAA 
AAAG G AC AAG AG C T C AAT GAGG AAAC AG AT G CT C T GAT C CAAG CTGCGCGT GAT G AAAAT 
CCTTCTTTTGACGGTAAAACAGGAACCGTCATCITGCCATACCAGGGTAAATACGGTGCC 
TACCTGCCAGGCGATGCACGGGGACAATTCCTCGATTCACTTGGCATTTCGCTGCCGGAA 
GCAGTTCTTTCGCGAGACACCGGCGACAGCTTCTTTGTCGATGTCCCCGCTGAAAGCGTC 
AAAGACGTAGACGGTGATGTTCTCCTCGTGCTTTCCAACGACGAAAATCTGGATAT CACA 
GCAGAGAATCCACTGTTTGAAACACTCAACGTTGTGCAAAAAGACGCAGTAATTGTGGCA 
ACAACCGAAGAACGCGGGGCGATTACCTACAACTCAGTGCTGTCTGTTCCTTTTGCGTTG 
GAACATCTCGCACCACGTATTGCTGAGGCTTTGAAG 

>RXN004 66-downstream 
TAAAAC T C AAC T AC T C GAG CACA 

>RXN00523-upstream 

TGGTGACTCGTCCGAGTGAAATTGCCGTGGGCATCATCATGCCGATCATTGGTGCGCCAC 
TGTTTATTTGGAT TATTCGTCGTCAGAAAGTCAAAGAGCT 

>RXN00523 

ATGAGCCTTAGCCATCAACTCAAGCGCCAGCGCGCATCGCGCAACTCCCGCAGGTGGCTG 
ATTGTTGCGGCATTGGGCGTCGTCACGCTTGGTATTTTTGCTTTTTCTTTGATGTGGGGC 
GAGGTGTTTTATGGCCCTGCTCAGGTGCTGAAAGTGTTGTCTGGACAGCAGGTTCCCGGC 
GCGAGTTATTCCGTTGGCGTGTTGCGTTTGCCGCGCGCGGTGATGGGTTTGACTGCGGGT 
TTGGCGTTTGGCGCGGCGGGCGTGATTTTTCAGACGGTGTTGCGTAATCAGTTGGCGTCG 
CCGGATATTATCGGCATTTCTTCTGGCGCGTCGGCGGCGGGCGTAATTTGCATTGTGTTT 
TTCGGGATGTCGCAGTCTGCAGTGTCGGCGATTTCTTTGTGTGCGTCCTTGGCTGTGGCG 
TTGTTGATTTATCTGGTGGCGTATCGCGGTGGTTTTTCGGCCACGCGTCTGATTCTTACC 
GGCATTGGTATTGCTGCGATGCTGAATTCATTAGTGTCGTATTCGCTGTCCAAGGCTGAT 
TCTTGGGATCTGCCGACCGCGACGCGCTGGCTTACCGGCTCGCTCAATGGTGCGACGTGG 
GATCGTGCGATGCCGCTGATTGTCACCACTGTGGTACTCATTCCGCTGCTGGTGGCTAAT 
GCGCGCAATGTGGATCTTATGCGTTTGGGCAATGATTCCGCGGTGGGTTTGGGCGTTGCT 
ACTAATCGCACGCGCGTCATTGCGATTATTGCCGCTGTTGCGCTCATCGCCGTTGCTACC 
GCTGCATGCGGCCCGATCGCATTCGTGGCGTTTGTGTCTGGCCCCATTGCCGCGCGCATT 
TTAGGCTCCGGCGGATCGCTCATCATCCCCTCCGCACTCATCGGCGGGTTGATCGTGCTC 
ATCGCCGACCTAATTGGCCAATACTTCCTCGGCACCCGCTACCCCGTCGGAGTTGTCACC 
GGCGCATTCGGCGCCCCATTCCTTATCTATTTACTCATTCGTTCCAACCGCGCGGGAGTA 
ACCCTG 

>RXN00523-downstream 

T G ACC AC C AAC CAT C AAC T AT C C 

>RXN00 525 -upstream 

CCATCGTGTTTATTACTCACAACCCTGAGCTTGCTGATGAATCTGATCGGGTGGTCACCA 
T G GTTGACGGGCGCAT CAT TGGGTCT GAGG TGAAACACTC 

>RXN00525 

AT GAGCCTTGCAGAATCAATTCTTTTGGCGCTCACCAGCCTGAGAAGCAACAAGATGCGT 
GCATTGTTGACGCTGTTAGGAGTCATCATTGGTATCGCATCAGTCATCGGAATTTTGACC 
ATTGGTAAAGCCCTGCAGGATCAAACTTTGAATAGTTTGGAAAGCTTGGGCGCGAATGAT 
CTGTCGGCGCAGGTGGAGGAACGCCCCGACGAAGATTCCCCCGAACCCGATATGTTCGCT 
TTTTCTGGGGCTGCAAACTCTAGTGGCAATCTGATTCCGGAAGAAACAGTTGATACGCTG 
CGCGATCGTTTCGCAGGCAGCATCACGGGAATCAGCGTTGGCGGAATGGGTACGCAAGGC 
ACTCTCATCGGCGACACCGCAGATCTTAAATCCGATCTCCTCGGCGTCAACGAGGATTAT 
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ATGTGGATGAATGGCGTCGAAATGAACTACGGCCGCGCCATCACGCAAGACGATGTTGCC 
GCTCAGCGCCCCGTTGCGGTCATCGCCCCAGACACCTTTAATACGCTTTTCGACGCAAAC 
CCCAACCTCGCTCTGGGGTCCGAAGTAGCTTTTGAACTCAACGGTCAAGAGACATTTTTG 
CGGGTTATCGGTGTGTATAAAGAAGCCGCAGCAGGTGGACTTGTGGGAAGCAATCCAACC 
GTCCACACCTACACCCCATATACGGTGGCCAATGACATCACCCACACGGAAGATGGATTG 
AACACGTTAAGTATCCGTGCAGCTCAGGGCGTAGACCAGGATTCACTTAAGGGTTCACTG 
CAAACCTACTTCGACGCGCTGTACGCCAACAATGACTCGCACCACGTTGCCATGTTGGAC 
TTCCGTAAACAGATCGAAGAGTTCAACACCATTCTCGGCGCAATGAGTTTGGGTATCTCA 
GCCATCGGCGGAATTTCCTTGCTTGTCGGTGGCATCGGAGTGATGAACATTATGTTGGTG 
TCTGTCACCGAGCGAACCCGCGAAATCGGTGTCCGAAAAGCCCTCGGCGCTCGTCGACGT 
GACATTCGCCTGCAATTCGTCGTTGAAGCCATGATCATTTGTTTCATCGGTGGCATCCTC 
GGCGTGCTTTTGGGCGGCATTTTGGGATTGATCATGTCCAGCGCTATTGGCTACATTTCC 
TTGCCACCACTGAGTGGAATCGTGATCGCCTTGGTATTTTCCATGGCTATCGGCCTGTTT 
TTCGGCTACTACCCCGCCAACAAGGCAGCAAAGCTCGATCCAATTGACGCCTTGCGTTAT 
GAG 

>RXN00525-downstream 
TAAAAGCCTCGTTTTTAAGGTAG 

>RXN007 02-upstream 

TGGCGACGATGCCAGGATTCTTGACGCCCCGCTTGCCGAAGAACAAAGTGAGGGTCAAGC 
GTCGAAAAGCAATAAATAGCCCAGAAAGGGCCGAAGTTTA 

>RXN00702 

ATGAGTGCTCCTTTTAGCGCGCGCACTGCGTGGTCGACGGACCCCGTGCTGGAACTGGAA 
AGCGTCGCTGCCTCGTATTATGACGATGAGCGCACGCTGGCGGCGCCGCAGATCAGCGAC 
GTGAATCTGACGCTTTTTGAAGGCGAAATCCTGCTGGTTGTGGGGCGCACCGGCTCCGGC 
AAATCGACGCTGCTGAACGCGATGTCCGGCGCGATGCCGCATGCGACCGGCGGCCGACTT 
GATGGGCGCGTGCGCGTGGTCGGCCGGGATACGCGTGATTTCCCACCACGCATGCTTTCC 
GACGTGGTCGGCGTCGTTGGGCAAGATCCGGCGGCAAGTTTTATCACCAACACGGTTGAA 
GAAGAACTTGCCTACAGCATGGAGCAATTAGGGCTCCCACCTGCGGTCATGCGCAAGCGC 
GTAGAGGAAACCCTTGATCTTTTAGGCATCGCGGAGCTGCGATACGTGCCATTGGCGGAA 
CTATCTGGTGGTGAGCAGCAGCGCGTGGCGATTGGCGCGGTGCTGACCACTCGCCCCGCG 
CTGATTATCTTGGAT GAACCAAC CAGCGCTTTGGACCCTAATGGTGCCGAGGATGTGCTG 
GCAACCGTAACCAAGCTGGCTCATGACTTGGCGATGACCGTAGTGCTTGCTGAACACCGC 
ATCGAGCGCGTACTGCAGTACGTGGACCGCGTGGCGCATGTGGGCGCTGATGGGCACGTC 
ACTGTTGGGACGCCGGAAGAAATCATGGCTGATTCTGATGTGGCACCACCCATTGTGGAA 
TTAGGACGCTGGGCTGGCTGGGCTCCCCTACCGCTATCGATCCGCGATGCACGCGCACAC 
TCCGCTGACATGCGCAAACGCCTGTATCAGCGTGGTTTAGTGGTGAACAAATTACACAAC 
CACGCTGTCCAGCCACTTTTGATCGCCGAAGATATCATGGTTGATTTCCCCGAAATCCGT 
GCCGTTGACGGCGTGAACTTGAATCTCAACTCCGGTGAAATTACCGTGCTCATGGGCCGA 
AACGGCTGCGGAAAAT CATCCCTGCTGTGGGCTTTACAAGGTTCAGGGACTAGAAATCAG 
GGCTCGGTGCAGGTGCTTGATGAGGCCGCGGGATTTTCGTGGACAGACCCCAAAACTTTA 
AAGCCCGCCAAGCGGCGCAATCTTGTGTCCATGGTTCCGCAT^ACACCGACCGATATTTTG 
TATGAATCAACCGTGCATGCAGAGCTCGCACGCTCTGATAAAGATGCCGCAGCACCCGCC 
GGCACCACGCGGGAAATCCTGGATTCACTGGTCCCGAATATCCCGGACCATCTCCACCCA 
CGTGATCTATCAGAAGGCCAAAAGCTCTCCCTCGCGCTGTCCATCCAACTCGCCGCAAAA 
CCCCGCGTGGTATTTTTCGACGAACCCACCCGCGGCCTAGACTACGACGGCAAGAAATCC 
CTCGCCCGCTCCTTCCAACAACTCGCAGACGACGGCCACGCCATTTTGGTGGTCACCCAC 
GACGTGGAATTCTCTGCACTGTGCGCCGACCGAGTGTTGTTTATGGCCTCTGGAAAGATC 
ATCTCCGATGGCACAGCCGTAGAAATCCTCCCCGCATCACCGGCTTACGCCCCACAAGTC 
GCAAAAATCACCGCCGGCATCCAAGAGGAATCACACTGGCTCACAGTCTCGGCCGTGAAA 
GCTGCGCTAGGGCATGGTGAAATCTCA 

>RXN007 02-downstream 

T GAT C AAC GC CAT C AC AC T CAAG 

>RXN00726 

AACGCGGGTCGCTTGTATGTCGATGGCGATCTCATTGGCTACCGAGAGCGCGATGGCGTG 
CTGTACGAAATCTCTGAGAAGGACGCCGCCAAGCAGCGCTCCGATATCGGCATGGTGTTC 
CAGAACTTCAACCTCTTCCCCCACCGCACGGTGATCGAGAACATCATCGAAGCTCCCATC 
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CACGTGAAGAAGCAGCCCGAAAGCAAGGCCCGCGCACGTGCCATGGAGCTGCTTGAGCAG 
GTCGGCCTCGCCCACAAGGCGGACGCCTACCCCGTCCAACTGTCGGGTGGTCAGCAGCAG 
CGCGTTGCAATTGCCCGCGCCGTCGCCATGGAGCCAAAGCTCATGCTTTTCGACGAACCC 
ACCAGCGCTTTGGACCCTGAACTCGTCGGTGAAGTCCTGCGAGTGATGAAACAGCTCGCC 
GACGACGGCATGACCATGCTTGTTGTCACCCACGAAATGGGCTTCGCCCACGAAGTCGCC 
GACCAGGTCGTGTTCATGGCCGATGGAGTTGTCGTTGAAGCCGGAACCCCCGAACAAGTT 
CTGGACAATCCAAAGGAACAGCGCACCAAAGACTTCCTGTCTTCTCTGCTC 

>RXN007 2 6-downstream 
TAACCTTTTCGGGTCTTAAAAAA 

>RXN00732 

AATCACCTCCTCCTACTCCCCACGGTAAAGGCAGACAT CATTGACAATGGTGTGGTCACA 
GGTGACATCGGCTATATTTGGCACACCGGTGGAAT CATGCTGGCCCTGACATTAGTCCAG 
GTTGCCTGCGCTATCGCCGGTGTTTATTTCGGTTCCAAACTATCCATGAGAGTGGGCCGC 
GATCTGCGTTCGGCGATCTTTGGCAAGGTAGTGAACTTCTCTGAGCGTGAGATGGGTCAG 
TTTGGCGCACCGTCGCTGATCACCCGAAACACCAACGATGTGCAGCAGGTTCAGATGCTG 
GTGCAGAT GACCTCCACTTTGAT GATTTCCGCCCCGATGCTGGCCATTGGTGGCATCATC 
ATGGCGGTGCGTCAGGATCTTGGTTTGTCTTGGCTGATGGTGGTCAGTATTCCGGTGCTC 
ATCATCGTGGTGGCGCTGATCATTGTGCGCATGGTTCCGTTGTTCCAAACCATGCAAAAG 
CGCATTGACCGCATCAATCAGATTATACGCGAGCAGCTCACCGGTATCCGCGTGATCCGC 
GCGTTCGTGCGTGAAGATGTGGAACGCGAACGATTCACCACTGCTAGTAAAGATGTCGCT 
GATATCGGCGTGCGCACCGGTAACCTGATGGCGTTGATGTTCCCTGCCGTGATGCTGATC 
ATGAACCTTTCTGCCGTTGCTGTGATTTGGTTTGGTGCTTTCCAGGTGGAATCCGGCGAG 
ACGCAGATCGGTACGCTCTTTGCATTCTTGCAGTACATCATGCAGATCCTCATGGGCGTC 
ATGATGGCAGCGTTCATGTTTGTCATGGTTCCGCGCGCTGCCGTTTCCGCTGATCGCATC 
GGTGAGGTTCTGGAAACCACACCGTCTGTGCAGGCGCCAGAAACACCGGCGCAGCCGTCG 
ACAAGCGCTGGCGAAATCGTGTTCAACAACGCGACTTTTGCCTACCCCGGCGCGGATGAC 
CCCGTGTTAAATAATGTGAGCTTCCGCGTTGCGCCTGGTAGCACGACGGCGATCATCGGC 
TCGACGGGTTCGGGTAAGACGACGTTGATCGGGCTGGTTCCTAGGCTTTTCGACGTCACC 
GAAGGCGACGTTACCGTCGATGGCACCGATGTTCGTGAATTTGAGCCGCTGAAGCTGTGG 
GATCGGATCGGTCTTGTTCCGCAGAAGTCGTTCCTGTTTTCTGGAACGATCGCCAGCAAC 
CTGCGTTATGGCAATGAAGATGCCACGGAAACGCAGCTGTGGCAGGCGCTTGCAATTGCT 
CAGGCGGCGGACTTTGTGCGTGAGATGCCAGAGGGTCTTGATTCTGAGATTGCTCAGGGT 
GGAACCAATGTTTCTGGTGGTCAGCGCCAGCGACTAGCCATTGCCAGGGCGTTGTTGAAG 
CAACCTGAGATCTATATTTTCGACGATTCTTTCTCCGCCCTCGATGTGAGCACAGACGCC 
GCTCTTCGCCGAGCGCTGAGCACCAACCTGCCGGATGCAACCAAGTTGATTGTCGCCCAG 
CGTGTCAGCACGATTCGAGATGCCGATCAGATTGTGGTGCTTGATAACGGCGAGGTTGTC 
GGTATTGGAACGCACACGAATTTGCTGAACACGTGCGGTACCTACCGTGAAATTGTTGAA 
TCCCAAGAGACTGCGCAGGCGCAATCA 

>RXN007 32-downstream 
TGAGTAATACTGCAGGCCCCCGC 

>RXN007 5 9-upstream 

TCACCTTGAACACTTAAAACATAACTTCATCCGGCGCTTTATTAGCTTGAAGCGCCCCGC 
ACCATAATCCATTCCCCAGCAAGCAAGGACACCCACGCTC 

>RXN007 5 9 

ATGCTTCGTTACGTCGGGCGACGTTTGCTCCAAATGATTCCGGTCTTTTTCGGAGCGACC 
TTACTGATTTACGCCCTCGTGTTCCTCATGCCTGGTGACCCAGTCCAGGCATTGGGAGGT 
GACCGCGGCCTAACCGAGGCTGCGGCCGAGAAAATCCGTCAAGAATACAATCTTGATAAA 
CCCTTCATCGTTCAATACCTCCTGTACATCAAGGGCATCTTCGTCTTAGATTTTGGAACA 
ACCTTCTCTGGTCAGCCAGTTATTGATGTGATGGCCAGGGCCTTCCCCGTCACCATCAAA 
CTCGCCATCATGGCCCTGCTGTTTGAATCAATCCTCGGCATTATCTTTGGTGTCATCGCA 
GGTATTCGCCGCGGAGGAATCTTCGACTCCACCGTGCTGGTCCTTTCTCTGATAGTCATC 
GCAGTCCCCACCTTCGTCATTGGTTTCGTGCTGCAGTTCTTAGTCGGCGTGAAATGGGGC 
TTACTGCCCGTCACCGTAGGTTCCAACACATCAATAACGGCGCTGATCATGCCGGCTGTC 
GTACTGGGTGCAGTATCGTTCGCCTACGTTCTTCGCCTCACCAGACAATCCGTGAGCGAA 
AACCTCCGCGCTGATTACGTTCGAACCGCTCGAGCAAAAGGCATGTCCGGATTCAACGTG 
ATGAACCGCCATGTGCTTCGAAACTCACTGATTCCCGTTGCCACCTTCCTGGGCGCCGAT 
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CTCGGTGCACTGATGGGTGGAGCGATTGTCACCGAAGGTATCTTCGGCATCAACGGTGTC 
GGTGGAACGCTCTACCAGGCCATTTTGAAAGGTGAACCCACCACGGTTGTCTCCATTGTC 
ACTGTGCTGGTCATCGTCTACATCATCGCC/y\CCTTCTCGTGGACTTGATCTACGCCGTT 
CTCGATCCGAGGATCCGCTATGCC 

>RXN007 5 9-downstream 
TAATAATGAATTCCACACAAACC 

>RXN00 8 08-upstream 

CGCGATGTCGCACCGGCACGTTAGAGTATTGAGCATGAGTCGATTGCTTAGAGCATTGAA 
ATGGCTGTGGGGCACATCGTGGCCGCTGTATGCTGCGACG 

>RXN00808 

GTGCTCGGCACGAATGTGTTTGGTGCGCTCGCAGTAATGCTGTTTGTGCGCTTCCTCATT 
CCGCAGCCAGATGCTTCAAATTTCAACGCTGAGATCTCGTATCTGCCAGCTGTTGGTTTC 
GCATACCTGGCGTTCGCCATTGTCGCGGGCATGCTGGTGACATTTTTGATGTTCCGCCCG 
GTGCTTGATTGGCAGCGAAGCCCTGAAGATCATGACCGAAATATGGTGCGCAACTTGGTT 
ATGCGCATCCCCATCTACCAGGCAATTCTGTGCGCAGTGGTGTGGTTAATCGGCATTGCA 
ATTGCAACGTTGATTTCGGCCAGTGTGTCTACCAGTTTGGCGCTGGTCGTGGCGTTTTCC 
ACGTTGATGGCTGCCGCAATCGTCGTGCTGCTCACCTACCTTGAGGCTGAGCGTTTGGTG 
CGTCCGGTTGCTGCGTCTGCCCTGGCGCGTCGATTTGAGGATTCCACGCTGGAACCACCT 
GTGAGCCAGCGCTTGCGTATGACGTGGTTGCTGACGTTGGGCATTCCAGTGATGGGAATT 
CTGCTGCTTATTTGGGGCTACTCGCAGGGCATTTTCGGCTCTGATGCCTCCGGAATTATG 
CCTGCCATCGCAGCGCTCGCGTTTGCATCGTTGGTCACGGGTTACCTGGGCAACCGGCTT 
GTGGTGTCCTCTGTGGTGGATCCGATTCGGGAACTTCAGGAGGCCATCAACAGGGTTCGT 
CGTGGTGAAAACGATGTGCAGGTTGATATTTATGATGGCTCTGAGATCGGTGTGCTTCAG 
GCTGGCTTCAATGAGATGATGCGTGGCCTGCGTGAACGTCAGCGCGTCCGTGACCTTTTC 
GGTCGCTACGTGGGCGCTGAAGTGGCCAAGCGTGCGCTGGAGGAACGCCCCACTCTGGGT 
GGCGAGGACCGTAAGGTTGCCGTGTTGTTTGTCGATGTCATCGGCTCCACTACCTTTGCC 
GTCAACCACACTCCTGAAGAGGTTGTGGAGGCGCTCAATGAGTTCTTCGAGCACGTCGTG 
GAGGTTGTGCACCGCAACAAGGGTGTTATCAACAAGTTCCAGGGTGACGCGGCGTTGGCG 
ATTTTCGGCGCTCCCCTGCCCCTGTCTGATGCCACCGGTCATGCGCTTGCGGCTGCCCGT 
GAGCTCCGCGCAGAGCTGAAAGATCTCCAGCTCAAGGCCGGAATTGGTGTGGCTGCTGGC 
CATGTCGTTGCTGGTCATATCGGCGGTCACGCGAGGTTTGAGTACACTGTGATCGGCGAC 
GCGGTGAACCAGGCTGCGCGCCTGACGGAGATCGCGAAAACGACCCCAGGCCGCACCGTC 
ACCAACGCTTCCACGCTGCGTGAGGCCAACGAGGCGGAGCAGGCTCGCTGGACGCTCATG 
AAGTCCGTGGAGCTGCGCGGACGTAGCCAGATGACGCAGATTGCGCGGCCTATTCGGCCG 
ACGTTGGCGGATAGGTCC 

>RXN008 08 -downstream 
TAATACGCTTTTCGACGCAAAAA 

>RXN0 082 8 -upstream 

CGGTGATCACCGGGCCGAATGGCGCTGGAAAATCCACACTTGCGCTGACCATGGGTGGAT 
TGCTTCCGCGAAAAGTGGGCAGCTGGAACTCTCTGACACG 

>RXN00828 

GTGCGCGGCGGCCTTAACACGCCCCCGCACAAGTGGCGTTCAGCTGATCTAGCTGCACGT 
ATTGGCACTGTCTTTCAGGATCCAGAGCACCAATTTGTGGCGCGCACTGTGCGTGAT GAG 
C T AG AAAT T G G G C C G AAAAT CAT G AAAG T C G AT G C AAG C G AG C G CAT C GAG GAG C T G C T T 
GATCGTTTGCGCCTCCGCCACTTGGAAAACGCCAATCCGTTTACCTTGAGTGGTGGAGAA 
AAGCGCCGCCTATCTGTGGCGACAGCCTTGGTGGCAGCACCGAAACTTCTCATTTTGGAT 
GAGCCTACGTTTGGCCAAGATCCCGAGACCTTCACAGAGCTGGTGACGATGTTGCGTGAA 
TTAACAGACAACGGAATCAGCATTGTGTCGGTAACCCATGATCCTGATTTCATCGCAGCG 
CTGGGCGATCACCACATTGAGGTGAGCGCGAAG 

>RXN00 8 28 -downstream 

T GAACCTGC T GAT C AAAAT TAAT 

>RXN0 08 32 -upstream 

GAGATTGTGCTAGGTTCTGATGAGGCTTCGGGACGACCCGAAGAAATCTAT GACAGCCTG 
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G GAACGGC C C AGAG TTCT TAAGAAAGTT T G AC T AG AGAAC 
>RXN00832 

ATGCCGTTTTCTTGGCTAAAACCAATTGATTATGCCCGCATCTTTGTCGGCTGGGCATCG 
ATTTTTATCATCCCCCTCATCACACTGCCATCAATTATTGAGTTGGCGCTGATCGTGGCA 
GTCATCCTATTCTGCGCATTTGGCGTGGTGAAGATGGCGGAGCGTTTGGCTCATATTTTG 
GGTGATCCTTTTGGATCGTTGATCCTTACCTTGTCGATCGTGATCATTGAAGTGATTTTG 
ATCTGTGCGGTGATGCTGGGGCCTGCTGATTCAACCACTGCTGGTCGGGATTCCGTGATG 
GCAGTGTCCATGATCATCATGGGTTTGGTCGTGGGATTGTGCCTACTCATTGGTGGTTTA 
AGGCATGGAAGCATGCCACACAATGGGGTGGGAACTCCGACCTACTTGGTGCTGATCGCA 
ACTTTTTCCGTAATCGCCTTTGCGGTTCCAGCTTTCAGGGGAGAATACTCCACTGGGCAG 
GCACTTGTTATTTCAACACTGACAGCAGTGGTGTACGGGTTCTTCCTGTTTCGCCAAATG 
GGTGCCCAAGCTGGTGAATTTCAAGAGGTCGAGGTCGCAGAAAAGGCAGACGACGCAGCA 
AAATGGGAGGTCCCATTTAGAGGCTTAATCTTGATTAT CACTGTGCTCCCCATCGTGTTG 
CTGTCCCAT GACATGGCCACGGTGATGGAT GAAGTCCTGGCAAGCCTTGGTGCACCCGTA 
GCAATGGCTGGATTAATTATTGCCACCATTGTCTTCTTGCCAGAGACCATCACCTCCTTG 
AAAGCTGCGTGGACAGGAGAGATTCAGCGAGTAAGCAACCTCGCGCATGGAGCCCAAGTA 
TCAACGGTGGGGCTGACAATCCCAGCTGTTCTAGTGATCGGCGTGATCACAGGTCAAGAT 
GTAGTTTTGGGGGAGACCCCGATCAACTTGTTGCTGCTGGGAACCACCATTGCGGTGACA 
GCCATTGCGTTTAGCTCCAAGAAAGTCAGTGCTGTGCATGGCTCGGTGCTGCTCATGCTT 
TTCGGTGTTTACATGATGAGCATGTTCGCC 

>RXN00 8 32-downstream 
TGATTTAGGTAGCCTGGTGGGAA 

>RXN0 0 9 34 -upstream 

CCAACCCCTGTGGTTTGGTGATTTGGATCCGGAGCGTCTCAAGCGCTCTAGGGAGCAGAC 
AAATGTTCACAAACCGGTGGCATTACAGGAGGACAATTAG 

>RXN00934 

GTGCGAATTGGAATGGTCTGCCCGTACTCCTTCGATGAGCCGGGCGGTGTTCAAGCGCAT 
ATCCTTGACTTAGCGCGAACCTTCATTGCCCAAGGCCAT GAGGTTCAGGTGCTTGGTCCG 
TGTAGTGCGGATACGCAGGTGCCCGATTTCGTGGTGCGCGGTGGTGGCAGCATCCCGATT 
CCGTACAATGGCTCGGTTGCCCGCTTGAGCTTTGGGCCGAAAATGTTCAAGGCCGTGCGC 
ACGTTCCTCCGCGAAGGCAACTTCGATGTGCTGCATATCCATGAACCGAATTCACCAAGT 
TTTTCCATGGCGGCGCTACGCTTTGCGGAAGGCCCCATCGTTGCTACTTACCACGCCTCC 
AGTAGCGGATCGAAGCTGCTCAAGGCTTTCTTACCAGTGCTTTCGCCCATGCTGGAGAAA 
GTGCGCGCAGGCATCGCCGTGTCTGAAATGGCTCGGCGCTGGCAGGTGGAGCAAGTCGGC 
GGCGATCCCGTGCTGATCCCCAACGGGGTAGAGACCTCCATGTTCAAAGCCGCGCGCCAA 
ATCGAACCGAATGATCCTGTAGAGATCGTCTTTTTGGGTCGCCTCGATGAGTCCCGCAAA 
GGCCTCGACATCCTCCTGCGCGCTCTGACCAGGCTGGATCGCCCGTTTACCTGCACCGTC 
ATTGGCGGCGGCACCCCGCGAGAAGTCGCCGGCATCAACTTTGTGGGCCGCGTCAGCGAT 
GAGGAAAAGGCAGCAATCTTAGGTCGCGCAGACATCTATGTCGCACCCAACACCGGCGGC 
GAAAGCTTCGGCATCGTGCTAGTTGAAGCGATGGCCGCGGGATGCGCTGTCGTCGCCAGC 
GACCTAGAAGCGTTCTCCCTGGTCACCGATTCTGAAGCCGCACAGCCAGCGGGCGTGCTA 
TTTAAAACCGGCTCAGACGCCGACCTAGCCAAAAAACTTCAAGCGCTTATCGACGACCCC 
TCCTCCCGTTCCACGCTTATCGCCGCGGGGCTAAAGCGCGCAAACGCCTACGACTGGTCG 
ACAGTATCCACCCAGGTCATGGCAGTCTATGAAACCATTGCGATCGACAAAGTGAGGCTT 
GGA 

>RXN00 934 -downstream 
TGACCCTTGTTTACCTCCTCATC 



>RXN00 939-upstream 

GAATTCCACCCTGGACAAAGATCATCCCACCGTGTCGAAGACGCCCAGG 
>RXN00939 

ATGACAAGGCAAAAAACCCAGCCGTTCCTGGAGAAATTCTCGAAGTACTACACCCCCGGC 
GTCATGATCGCCGCCCTGGCCGTCGGCCTGATCACCCTGAACGTTGAACTGGCCCTGACC 
CTGCTGGTCATCGCCTGCCCGGGTGCCCTGGTCATCTCGATCCCGGTCTCGATCGTCGCC 
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GGTATCGGCCGCTCCGCCAAGGACGGCGTCCTGATCAAGGGCGGGGAATACCTGGAGACC 
TCCGCGAAGGTCGACACCGTAGTCGTCGACAAGACCGGCACCCTGACCAACGGCCGCCCC 
GAGCTGACCAACGTCGACGTCCTTGACCCCGCCTACTCGGACGATGAGGTGCTCACCCTG 
GCCGCCCGCGCGGAAACCGCCTCCGAGCACCCCCTGGCCGAGGCCATCATCCGCGGCGCG 
GAGAACAGGGGCTTGACCGTGGCGATGGTAGAAAAGGCCGAACCGGTCGCCGGCCGCGGC 
ATCCGCGCTGACGTGGACGGTGCCACCGTGGCCGTGGGCTCAGCCGACCTGCTCGATCAC 
ACCCCGGATAACACCCGCATTCTCGAGCTCAACGAACAGGGCAGGACCGCCATGTACGTC 
GGCATCAACGGCAAGGCCGTGGGCATCGTCGCTGTGGCCGACACCATCCGAGATGATGCC 
CCGGCCGCGATCAGGTCCCTGCACAATAAGGGAATCCGCGTGGTCATGGCCACCGGTGAT 
GCCGAACGCGTCGCCCGCAACGTCGCCGCCGAGCTCGGTGTCGATGAGGTGAGGGCAGAA 
CTGATGCCTGAGGACAAGCTCGAGATCGTCAAGGAGCTGCAGGCGCAGGGCCGGGTCGTG 
GCCATGGTTGGCGACGGTGTCAAT GACACCCCGGCACTGGCCACCGCGGACATCGGTGTG 
GCGATGGGTGCGGCCGGTTCGCCTGCCGCCATCGAGACCGCCGATATCGCCCTGATGGCC 
GACAAGCTGCCGCGGCTGCCCTACGCCCTGGGTCTGGCCCAGCGCACGGTGCGCACCATG 
CGGGTCAACATCGGCATCGCCCTGCTCACTGTCACGATCCTGCTGGCCGGTGTCCTGCTC 
GGTGGAGTGACCATGTCGATTGGCATGCTCGTCCACGAGGCCTCCGTCCTGCTGGTCATC 
GCGATTGCGATGCTCCTGCTGCGCCCCACCCTGAAGGAAGACAAGGACAAGGCAGACGTC 
AGTACTGCTGACGCCGCGAAGGAGACGCTGAGCGCC 

>RXN0093 9-downstream 
TAACGACACAATCGCCACAGCCA 

>RXN00960 

ATGGCTCGGCATTGTTGCAGCAATCGCTACGCGTCCACCGTCTTCTCCGGTCTGATCGCC 
TACGGAGCATCCCAAGCGCTCTACCCATGGCTGCTGAAAGACCACCAAAGCGTCACCGAA 
ATCGACCTTGATGCAGGTGCCCTCCAGCCCTACTTCAACATCGAGATGCCACCACCATTT 
GAAGTGATGACCGCACTGCTGCTGGCATTCTGCCTCGGCCTGGGCATGGCTGTAATTAAA 
TCAGACACCCTGTTCAAGGTAACCCGCGAACTCGAGCGCGTAGTCATGAAGACCATCACC 
GCCTTTGTCATCCCACTGCTGCCACTCTTCATCTTCGGCATCTTCCTCGGCATGGGCATG 
AACGGTGGCCTCCTGGAGAT CATGTCCGCCTTTGGCAAGGTACTGATTCTCGCCGTCGTG 
GGAACCCTGCTCTTCCTAGCCATCCAGTTCATTATCGCTGGTGCAGTATCCAAGAAGAAC 
CCATGGAAACTGTTCAAAAACATGCTCCCTGCATACTTCACTGCACTGGGCACTTCCTCT 
T C AG C G GC AAC CAT C C C AG T G AC C T AC C AG C AG AC C C T G AAAAAC G AT G T T GAT G T C AAC 
GTCGCAGGCTTTGTTGTCCCACTGTGCGCCACCATCCACCTAGCTGGATCGATGATGAAG 
ATCGGCCTCTTCACCTTCGCTGTTGTCTTCATGTACGACATGGAAGTAGGCGTCGGCCTC 
TCCATCGGATTCCTCCTCATGCTGGGCATCACCATGATCGCCGCACCAGGCGTTCCCGGC 
GGAGCCAT CATGGCAGCAACCGGCATGCTGGCCTCCATGCTCGGATTCAACACCGAACAA 
GTCGCCCTCATGATCGCCGCTTACATCGCGATTGACTCCTTCGGCACCGCAGCAAACGTC 
ACCGGCGACGGCGCAATCGCAGTCATCGTGAACAAATTCGCCAAGGGCCAGCTGCACACC 
ACTTCCCCAGATGAAATCGAAGAAGACGACCGCGTTGCCTTCGACATCACTCCATCGGAT 
GTGGAACATCACAAG 

>RXN0 0 960-downstream 
TAGAAACCCGCATTTTCTGTAGT 

>RXN00 980-upstream 

AGAGAGAAAGGGAGAAATCATGAAAACGTGGAAGACCTGGGGGGTCGTCGGAGCTTCAGG 
CCTCTTGATTATTTTGTCGTGGTTGAGTTCATCGAGCCCG 

>RXN00980 

ATGCTGGCAGATGCATTCATGATCGCGGCTGCAATTGTTGCAGGTTGGCCGATCGCGCAG 
TCTGCATATCAAGCACTTCGCATTCGAATGGTGTCGATTGACTTACTGGTCGTTGTGGCT 
GCCGTTGGTGCCATGTTCATCAACAACTATTGGGAGTCTGCGGCGGTGACGTTCCTCTTT 
GCCCTTGGCAAGGCACTGGAACGCGCGACAATGAACCGCACACGAAAAGCACTATCGGAT 
C T G G T G GAT G C AG C T C C AG AAAC T G C AAC AAGGC T C AAC G C G GAT G AC T C AAC AG AG G T A 
GTTGAGCTGTGGGAGCTTGAGCCCGGTGACATCGTCTTGGTACGCAATGGCGAACAAATT 
CCCGTCGATGGAAACGTGATTGCGGGTGTCGGTGGAATTGATGAATCCAACATCACGGGT 
GAATCAATGCCGGCTGAAAAGGGTCAAGGCTCTGATGTGTATGCAGGAACCTGGCTGCGA 
TCTGGTGTTTTGAGAGTCGAGGCAACAGGAATTGGTTCAGACTCAACTTTGGCAAAAATC 
ATTCACCGCGTTGAAGACGCCCAGGATGACAAAGCCCGCACACAAACATTCTTAGAGAAA 
TTCTCTAAGTGGTACACCCCGGGCGTCATGATCGCCGCCGCAGTGGTGGGACTTATCACC 
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TGGGACGTAGAACTAGCACTGACGCTCTTAGTGATCGGCTGCCCCGGCGCGTTGGTTATC 
TCCATCCCGGTGTCCATCGTCGCAGGCATCGGCCGTGCTGCACGCGATGGCGTGCTGATC 
AAGGGTGGAGAATACCTAGAAACCGCCGCGAAAGTCGACGTCGTTGTCGTGGACAAAACT 
GGAACGCTGACCACCGGCCGCCCAGAACTCACAGACGTAGAAGTCATCGAGCCCGCCTAC 
AGCCAGGGCGAGGTGCTGGAGCTCGCCGCGCGCGCCGAGACGGCTTCAGAACATCCGCTT 
GCCGACGCCATCATCCGTGGTGCCCAGGATCGGGGGCTGTCCACAACATTGGTGGAAGCA 
GCTGAAAACATCACCGGCCGAGGCATTATCGCAAATGTTGATGGACAGGCAGTTGCTGTT 
G GAT CTGCTGAGT TACT TGATCATGAACCAGACTCGACCAGGATCCTGGAGCTAAATGCC 
GAAGGAAAGACCGCGATGTTTGTCGGAGTGAACGGACACGCCATTGGAATCGTGGCCGTC 
GCCGACGCCGTTCGTTCAGATTCTGCCTCAGCAATCGAATCGCTGCATAAGGCGGGCATT 
CAAGTTGTCATGGCGACTGGCGACGCTCACCGCGTTGCACAAAACGTGGCCTCCAAGCTG 
G GAG T G GAT G AAG T C T AC T C AG AGC T AC T C C C T G AAC AG AAAT T AG AAC T G G T G C GT G AT 
CTGCAAGCTGCCGGCAAAACGGTCGCGATGGTGGGTGACGGAGTCAACGACACCCCAGCA 
TTGGCAGCTGCTGATATCGGAGTAGCGATGGGCGTGGCAGGTTCCCCTGCAGCCATTGAA 
ACCGCTGATATCGCACTCATGGCGGATCGTCTCCCACGGCTGGCACATGCAGTGACCTTG 
GCAAAACGCACCGTAAGAACCATGCGCATCAATATTCTGATTGCGTTGGCTACCGTGATG 
GTGTTACTAGCTGGCGTCCTATTTGGCGGAGTTACCATGTCGGTTGGCATGCTCGTTCAC 
GAAGCAAGCGTGCTGCTTGTTATCAGCATCGCCATGCTGTTGCTGCGTCCAACACTTAAA 
G AAG AT G C T G C G C AAG C AAG T GAT AT T AAAC G C T C G G AAAT AC AAC AG AT C G C A 

>RXN0 0 9 8 O-downstream 
TAACCAATGGCTGGGTACTGATG 

>RXN010 00-upstream 

CTTTCTATGCCTACGCGGATGTTTCCGTGATCATTCTGGAAATCCTCATCGTGGTGATTG 
TCATTGAAGTAATCTCCAACGCACTTCGAAAGAGGCTGGT 

>RXN01000 

ATGAGCACCTTAACCTCTCACCGCACAGTACCGGCCCCCAGCTCTCCCCCGGCGCGCCCC 
AACAAACTGGCGCGCAATATCGTTGCAATTGTCGCTGCGCTGATTGTCCTTATAGCTACC 
GGCACGCTCAAGATCGAGTGGAATGAGCTTCCGCAGATGCCCGCGCAGGTGTGGCATTAC 
TTAGAGCTGATGTTTAGCGATCCCGATTGGTCGAAGTTTGGCCGCGCCGTCCAGGAAATG 
TGGCGTTCCATCGCCATGGCGTGGTTGGGTGCCATTTTATGCGTGGTGGTCTCTGTCCCT 
CTGGGAATGTTGGCTGCCCGCGGGGTGGGACCTTATTGGCTGCGTACCGTTTTACGGTTC 
GTGTTCGCGGTGATTCGTGCGTTCCCCGAAGTGGTTATCGCAATTATTTTGCTAACTGTC 
ACCGGCCTAACTCCTTTTACTGGTGCGCTCGCATTGGGTATCTCCGGTATTGGACAACAG 
GCAAAGTGGACCTATGAAGCCATTGAGTCCACTCCCACCGGCCCGTCAGAGGCAGTGCGT 
GCAGCGGGTGGAACTACGCCGGAGGTTCTGCGGTGGGCGTTGTGGCCACAGGTTGCGCCA 
TCCATTGCATCTTTTGCCCTGTACCGCTTTGAGAT CAACATCCGTACCTCTGCGGTATTG 
GGCATCGTTGGTGCAGGTGGTATCGGTAGTATGCTTGCCAATTACACCAACTACAGGCAG 
TGGGACACCGTGGGCATGCTGCTCATCGTCGTGGTTGTCGCAACGATGATCGTCGATCTC 
ATCTCCGGCACCATCCGCCGCCGCATCATGAAGGGGGCTAGTGACCGTGTCGTGGCACCA 
AGCAAC 

>RXN010 00-downstream 
TGACGCTCCACCAAGCATCCGCA 

>RXN0 1002 -upstream 

GACTGCTGATACCGCACAGGATGAAATCACTCGTTACGGCGAGATCCTGAAGAAGTTCTC 
CAACTAATTTCCCTGTTTCCAATACTCAAGGTGTGCGCAT 

>RXN01002 

ATGAATTCTGATGCTTCGGCTACCACCAACTCCTGGGCTAT CAACTTCGACCATGTGTCG 
GTGACGTATCCCAATGGGACGAAAGCCCTCGATGATGTTTCCCTCACCATCAATCCCGGT 
GAGATGGTTGCCATCGTGGGTCTGTCAGGATCGGGTAAATCCACGCTGATTCGCACGATC 
AACGGTCTTGTCCGCGCTACGGAAGGCACCGTGACGGTGGGGCCGCATCAGATCAACACC 
TTGAAGGGGAAAGCACTGCGTGATGCCCGTGGGCAGATCGGCATGATTTTCCAGGGGTTC 
AACCTGTCGGAACGCAGCAGTGTGTTCCAGAATGTTTTGGTGGGCCGCTTCGCGCACACA 
GCGTGGTGGCGTAACCTCCTCGGGTTTCCCACGGAGCACGACAAGCAGATTGCTTTTCAC 
GCGTTGGAGTCCGTGGGCATTTTGCACAAAGTGTGGACCCGAGCTGGTGCTTTGTCGGGT 
GGACAGAAACAGCGCGTTGCTATTGCGCGCGCCTTATCGCAAGATCCGTCTGTCATGCTG 



Appendix A, page 61 



Attorney Docket No.: BGI-131CP 



GCAGATGAGCCTGTGGCAAGCCTTGATCCGCCAACCGCGCATTCCGTGATGCGCGATCTA 
GAAAACATCAACAACGTGGAAGGCCTCACCGTGTTGGTGAACTTGCACTTGATTGATTTG 
GCTCGTCAATACACCACAAGGCTTGTGGGTTTGCGTGCCGGCAAGCTGGTCTATGACGGT 
CCTATCTCTGAGGCCACCGATAAAGACTTTGAAGCTATCTATGGTCGCCCCATCCAGGCT 
AAAGACCTGCTAGGTGATCGCGCA 

>RXN010 02-downstream 
TGACCACGCCTTCTTCTACACTT 

>RXN0114 1-upstream 

AAAGAACACTCGGTATGGCACCTGATTTAAGGATGCTGCAATCGTGACACATATCCTCTT 
CGACAGCAGGCGTTTTCTGCAACTGGGCGCTTTTGCGTCC 

>RXN01141 

TTGAGCACCGCATTGGCCGGAGCGGCCCGCTACGTGACGTCGACAAGCAATAATGAACCT 
GCGGATAACACTCCCCTGACCATTGGCTACGTGCCTATTGCGGGCTCGGCGCCGATTGCT 
ATCGCAGATGCGCTAGGGCTGTTTAAGAAACACGGCGTGAATGTCACGTTGAAGAAGTAC 
TCAGGCTGGTCCGACCTGTGGACCGCCTATGCAACAGAGCAGCTTGATGTTGCGCACATG 
CTGTCGCCGATGACTGTGGCGATTAATGCTGGAGTGACCAACGCGTCGCGCCCGACGGAG 
CTGTCGTTTACCCAGAACACCAATGGGCAAGCAATTACCTTGGCGTCAAAGCACTATGGT 
TCCGTCAATTCAGCGGCGGATCTTAAAGGCATGGTGCTGGGAATTCCTTTTGAATATTCA 
GTCCATGCGCTGCTCCTGCGCGATTATCTCGTCTCAAACGCAGTTGATCCCATCGCCGAT 
CTTGAGCTTCGCCTGCTCCGACCTGCCGATATGGTCGCACAATTGACAGTTGAGGGCATC 
GATGGATTCATTGGGCCTGGGCCGTTTAATGAACGCGCCATCAGCAATGGCTCCGGCCGG 
ATTTGGCTGCTGACCAAACAACTGTGGGACAAACATCCATGCTGCGCCGTGGCGATGGCC 
AAAGAGTGGAAAGCTGAACACCCCACGGCGGCTCAGGGTGTGCTTAATGCGCTGGAGGAA 
GCCTCCGCAATTTTGAGCAATCCGGCACAATTTGATTCCTCGGCACGCACGCTGTCGCAG 
GAAAAATACCTCAACCAGCCTGCCACGTTGCTGGATGGACCGTCG 

>RXN01141-downstream 
TAAT CAT CGGCATCACCGGCTTA 

>RXN0114 2-upstrearn 

CTCCCCATCCACCGGCACAGTCAGCGCAGGCAACGAAGAAATTAAAGGACCAGGACCTGA 
CCGAGGCATGGTTTTCCAAGACCACGCCCTCCTGCCCTGA 

>RXN0114 2 

TTGACCGCACGCGGCAACATCGACTTCGGGCTCCGCTCCGCGCGCCCCTCCTTGAGCAAA 
ACCGAACGCGCCGACATCACCCGCACCCACCTCGAACAAGTAGGCCTCACCGACGCCGCC 
GAACGGCGCCCCGCCCGCCTCTCCGGCGGCATGCAACAGCGAGTCGGCATCGCACGCGCC 
TTCGCCATCGACCCACCAATCATGCTTCTCGACGAACCCTTCGGCGCCCTCGACGCCCTC 
ACCCGCCGCGAACTCCAGCTCCAACTACTCAACATTTGGGAAGCCTCCCGCCGCACCGTC 
GTCATGGTCACCCACGACGTCGACGAGGCCATCCTGCTCTCCGACCGAGTTCTCGTGATG 
TCCAAGAGCCCCGAAGCCACCATCATCACCGATATTCCAGTGAATCTTCCCCGCCCCAGA 
CACGAGCTGAGTGAAGACGCTTCTGTTGAAGCCGAGACCACAGCCCTGCGTAAGCGGATG 
CTGCATCTGCTGGAGCAC 

>RXN0 1 1 4 2 -downs t r earn 
TAGTTTCTAACACGTCTTTTAAA 

>RXN0 11 64 -upstream 

GCCGATCGTGATTGATGAAGACGAGATCCAAGCCTGGACTTCTGATCTCAAACCTGAAGA 
T T T C AC C AAAGG T AAAG AT G AAT C C G AC G G T G AG AAAT AA 

>RXN01164 

GTGACACTGTTTGTTCGGCTCGCCCTTGCTGCTGTGGGCGGGCTTTTTGTCTTTGCTTCC 
AATGAACCGATCGGCTGGTTTGTCGCGGGAATTGTTGGCACTGCATTATTTTTTATCTCC 
CTTGCGCCGTGGGATCTGGGAGTTCCCCAAAAGCGGCGGAAGAAGAATGAGCCAGTCCCA 
TTTTTGCAACAGATGTCCACGGGCCCAACTGTTGTACAGGGCATGCTTTTAGGTTTTGTC 
CATGGCCTGGTGACATATTTGCAGCTGTTGCCGTGGATCGGTGAGTTTGTTGGCTCACTG 
CCTTATGTCGCGTTGTCAGTTGTCGAGGCGCTTTATTCCATTGCTCTTGGTGCTTTCGGC 
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GTGCTCATTGCGCGTTGGAGGGACTGGAAGGTTCTCCTGTTTCCGGCGATGTATGTGGCT 
GTGGAGTATCTAAGAAGCTCGTGGCCATTTGATGGATTCGCGTGGGTTCGCCTGGCATGG 
GGTCAAATTAACGGTCCGTTGGCTAATCTCGCAGCGCTTGGTGGGGTAGCGTTTGTCACT 
TTTTCCACGGTGCTGGCTGCCGTGGGTGTGGCCATGGTGATTATTTCCAAGAAGCGACTG 
GCCGGCGCAATCAT CACCGCGAGTGTGATTGCTATCGGCGCGGTGTCATCCCTGTACGTT 
GACCGCAATGGCACGAGCGATGAAAGCATCGAAGTAGCCGCAATTCAGGGCAATGTGCCT 
CGGATGGGATTGGACTTCAATGCACAGCGCCGCGCGGTGCTGGCGAAT CACGCACGGGAA 
ACCCTCAAGCTGGATGAACAAGTGGATTTGGTGATCTGGCCGGAGAATTCCTCAGACGTC 
AACCCATTTTCCGATGCACAAGCAAGAGCCATTATCGATGGAGCAGTGGAACATGTTCAG 
GCACCTATTTTGGTGGGCACGATCACCGTCGATGAGGTTGGTCCACGCAACACCATGCAG 
GTATTTGATCCTGTTGAAGGTGCCGCGGAGTACCACAATAAGAAGTTCTTGCAGCCGTTT 
GGTGAATACATGCCGTTTCGCGAATTCCTGAGAATTTTCTCGCCCTACGTTGATTCCGCT 
GGAAACTTCCAGCCCGGTGATGGCACCGGCGTAGTGGAGATGAATGCTGCGAACTTAGGC 
CGCGCTGTGACAGTGGGCGTGATGACGTGTTACGAGGTCATCTTCGACCGTGCTGGCCGC 
GACGCCATCGCCAATGGGGCTGAATTTTTGACCACGCCCACCAACAACGCCACCTTCGGA 
T T C ACGG AC AT GAC GT AT C AGC AAT T AGC AAT G AGC AGG AT GCG T GCC AT C GAAT T T GAT 
AGGGCGGTGGTTGTTGCAGCTACATCGGGTGTTTCGGCTATCGTCAACCCTGATGGAAGC 
ATTTCCCAAAACACCCGAATTTTTGAGGCCGCCACCTTGACGGAATCCATTCCACTCAAG 
GACACTGTCACCATCGCAGCGCGGGTTGGTTTCTATGTTGAATTACTGTTGGTTATCATT 
GGTGTATTAGCTGGACTATTCGCCATTCGAATGAATAGCCGTTCAAAGTCTGCGAAAGGT 
TCCGCTCGGCCCGCACAAGTTCGGGTTAAGAAGGTGCCTGCGAAAAAGGCAGCAACTAAT 
CG T C GAAAAGT AAAA 

>RXN0 1 1 6 4 -downstream 
TAAAAACGTCCCGAAGGGACGAG 

>RXN0 11 68 -upstream 

CCGCACAAGTTCGGGTTAAGAAGGTGCCTGCGAAAAAGGCAGCAACTAATCGTCGAAAAG 
TAAAATAAAAACGTCCCGAAGGGACGAGGAGGACAACACC 

>RXN01168 

ATGAGCAGTGAGGCAGTAGATGCTACGACGCTGGTGATTATTCCAACGTACAACGAGCTG 
GAAAACCTTCCACTCATCGTGGATCGCGTGCGCACCGCAACCCCTGACGTTCACGTACTC 
ATCGTGGACGACAACAGCCCAGACGGCACCGGCGAGCGCGCAGACAAGCTTGCTGCTGAC 
GACGACCACATTTTTGTCCTCCACCGCGAAGGCAAAGGCGGCCTGTGCGCAGAGTACATG 
GCTGGCTTCCAGTGGGGCCTGGAGCGCGACTACCAGGTCCTGTGCGAAATGGACGCCGAC 
GGCTCCCACGCACCAGAACAGCTGCACCTGCTGCTCGCTGAGATCACCAATGGCGCTGAC 
CTGGTCATCGGCTCGCGCTACGTGCCAGGCGGCCGCGTAGTCAACTGGCCCAAGAACCGT 
TGGCTCTTGTCCAAGGGCGGCAACGTCTACATCAGCGTCGCGCTCGGCGCCGGCTTGACC 
GAT AT GACCGCAGGGTACCGCGCTTTTCGACGTGAAGTGCTAGAAGCACTGCCGCTTGAT 
GAGCTCTCCAACGCTGGGTACATTTTCCAAGTTGAGATTGCCTACCGTGCAGTTGAAGCC 
GGATTCGATGTTCGTGAAGTTCCCAT CACTTTCACCGAGCGTGAGATCGGCGAATCCAAG 
CTGGACGGCAGCTTTGTCAAGGATTCCCTGCTCGAGGTAACCAAGTGGGGCCTCAAGCAC 
CGCGGTGGCCAGGCCAAGGAACTGTCCAAGGAAATGGTCGGCCTGCTGAACTATGAGTGG 
AAG C AC T T C AAAAAGC G C AAC AC C T GG C T C 

>RXN0 11 68 -downstream 
TAAACTGCTTGCCGGTTAGTGAA 



>RXN0128 5 

CTCAACGTCACCATCCCCGACAACACCTTCACCGCCATCATCGGCCCCAACGGCTGCGGC 
AAATCCACCCTGCTCCGCGGTTTCTCCCGCGTGCTCAATCCGCAGCACGGCAAAGTGCTT 
CTCGACGGTCGGCAACTCGATTCATTCAAGCCTAAAGAGATCGCCCGAGAACTAGGCCTG 
CTGCCACAGACCTCCATCGCCCCAGAAGGCATCCGGGTTTACGATCTCATCGCGCGCGGG 
CGCGCTCCCTACCAAAGCCTCATACAACAATGGCGCACCTCCGACGAAGACGCCGTCGCG 
CAAGCGCTCGCCTCCACGAATCTCACCGAACTTGCAGCTCGCCTCGTCGATGAACTCTCC 
GGTGGCCAGCGCCAACGAGTGTGGGTGGCCATGTTGCTCGCCCAGCAAACACCGATCATG 
CTTCTCGACGAGCCCACCACCTTCCTCGACATCGCCCACCAATACGAACTCTTGGAATTG 
CTGCGCGCATTCAACGAGGCCGGGAAAACTGTGGTCACTGTGCTTCACGATCTCAACCAA 
GCCGCCCGCTACGCCGACCACCTCATCGTGATGAAAGATGGGCACGTACATGCCACGGGC 
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ACACCGGAGGAAGTCTTAACTGCCGAGATGGTTCAAGGAGTTTTTGGCCTGCCCTGCATC 
ATCTCCCCAGACCCCGTCACAGGAACCCCCACCGTCGTTCCCCTCAGTCGGTCTCGCGCA 

GGAGCT 

>RXN012 8 5-downstream 
TAAGTAGCTACCCCTCCAACGGA 



>RXN01 2 98 -upstream 

CTTAAACGTCACCTTATTTATGCATTATGTTGGTTTCAGACTCGAACAATTCAATTAGAA 
AACACT AAT CGGACAT T T AGG T CACAT AACAT TTCCGCTC 

>RXN01298 

GTGTCCACATTAATTTCTGAACCCGAGGTGGATAAGCTACGTAAACGTGCCAAGAGATCA 
AGGCGGACAGAATGGTGGCTTGCCGCCGCACTTCTTGCCCCAAACTTGCTTCTCTTGGCC 
ATCTTTACGTATCGGCCACTGTTAGATAACTTCCGGTTGTCCTTTTTCAACTGGAACATT 
TCCTCGCCCACATCAACCTTCATTGGGTTTGATAACTACGTTGAGTTCTTCACTCGTAGT 
GACACTCTCCAAGTTGTTTTAAACACCGTCATCTTCACGGCATGTGCTGTGATCGGATCG 
ATGGTGCTCGGTTTGCTCCTGGCCATGTTGTTGGATCAGAAGCTTTTCGGCCGTAACTTT 
GTGCGTTCCATGGTGTTTGCCCCGTTTGTGATTTCCGGTGCTGCCATTGGTGTTGCTTTC 
CAGTTCGTTTTTGACCCTAATTTTGGTTTGGTTCAGGACTTGCTGGGACGCATCGGCGTT 
GATTCGCCACAGTTCTACCAAAACCCTAACTGGGCATTGTTCATGGTGACGTTCACTTTC 
GTGTGGAAGAACTTGGGCTACTCCTTTGTTATCTACCTGGCTGCATTGCAGGGGCTAAAC 
AAGGATTTGTCTGAGGCCGCACCGGTGGATGGCGCGAGCGCGTGGACACGTTTTTGGAAG 
GTTACTCTTCCGCAGCTTCGCCCAACCACGTTCTTCCTTTCTATTACTGTCACGCTGAAC 
TCGGTTCAGGTCTTCGACAT CATTCACACCATGACTCGTGGTGGCCCCTTGGGTAACGGT 
ACGACCACCTTGGTTTACCAGGTGTACACCGAGACTTTCACCAACTATCGCGCGGGATAT 
GGTGCAACAATCGCAACGATTTTGTTCCTGTTGCTGCTGATTATCACTGTTATCCAGGTT 
CGATACATGGATAAGGAGAACAAGCAGAAA 

>RXN012 9 8 -downstream 

T GAT C T C G AC T G AT AG AAAC G T T 

>RXN0 132 3-upst ream 

CACGTGGTTTACGCCAGGCATGTTCCCGCGAAGGGTTGACCCATACCCCTAGGGGGTATA 
CAGTGAGTCATGTAAACATACTCGCAGAAGGAGCGATCCC 

>RXN01323 

ATGGCTCAGACACCCGCCAAAATCCCGGCGGCACTGAATTTCATTGACGTCGACCTCGGC 
GTTACCGGCAT GACCTGCACTTCTTGCTCCGCCCGCGTCGAGCGCAAACTGAACAAGCTC 
GACGGCGTTGAAGCAACCGTCAACTACGCGACGGAATCCGCACAGGTCAGCTACGACCCC 
TCAAAGGTCAGCCCTGAACAGCTGATTAAGACTGTTGAGGACACCGGCTACGGTGCTTTC 
ACGATGGCTTCCGCAGCTGCCGAAT CAGAAGAGGACAACGCTCCAGCTGACAGCGGCCAG 
TCCCGCATCGACGCAGCTCGCGACCACGAAGCAGCCGACCTGAAACACCGCGTGATCGTC 
TCTGCACTGTTGTCAGTTCCTGTGGTTTTGGTCAGCATGATCCCGGCGCTGCAATTCAAC 
AACTGGCAGTGGGCCGTACTCACTTTGGTCACCCCGATTTTCTTCTGGGGCGGTTCACCG 
TTCCACAAGGCAACGTGGGCAAACCTGAAGCGCGGTTCCTTCACCATGAACACCCTGGTT 
TCACTCGGCACGTCCGCTGCTGACCTGTGGTCCCTGTGGGCTTTGTTCATTGAAAATGCT 
GGTCACCCTGGCATGAAGATGGAGATGCACCTGCTGCCGTCGGCCTCCACGATGGATGAG 
ATTTACCTCGAAACCGTCGCGGTCGTTATTACGTTCCTGCTGCTTGGACGCTGGTTTGAG 
ACAAAAGCTAAGGGCCAATCTTCGGAAGCTCTGCGCAAGCTGCTGGACATGGGCGCCAAA 
GATGCAGTCGTCTTACGTGACGGCGCCGAAGTCCGCGTTCCTGTGAAT CAGCTTAAACTC 
GGCGACGTTTTCATCACCCGCCCCGGCGAGAAAATCGCCACCGACGGTGAAGTCGACGAA 
GGTTCCTCCGCAGTCGACGAATCCATGCTCACCGGCGAATCCATCCCCGTTGAAGTCACC 
AAGGGCTCCAAAGTTACCGGCGCAACGCTGAACACTTCCGGCCGCCTCATGGTGAAAGTA 
ACCCGCATCGGCGCCGACACCACCCTGTCGCAAATGGCTAAACTGGTCACGGACGCACAG 
TCCAAAAAGGCCCCTGTCCAGCGTCTTGTTGACCAAATCTCGCAGGTTTTCGTTCCCGTT 
GTCATCGTAATTGCTATTGCGACGCTGATCGCGCACCTCGTCTTCACCGACGCCGGCCTC 
GCCCCAGCATTCACCGCAGCAGTCGCCGTCCTCATTATCGCCTGCCCTTGTGCCCTCGGC 
CTGGCAACCCCAACCGCACTTCTGGTCGGAACCGGCCGCGGCGCGCAACTTGGTCTGTTG 
ATCAAGGGCCCTGAAATCCTCGAATCCACCAAAAAAGTCGACACCATCGTCCTCGACAAA 
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ACCGGCACCGTCACCACCGGCACCATGTCCGTCACCGACGTCACCGCCATCAACTACAGC 
GAAACCGAAATCCTCGAATTCGCTGCAGCCGTCGAGTCCGCCTCCGAACACCCCATCGCC 
C AGG C AAT C G C C AAGG C C G C C G AAC AC GAG C AAG T C AC C G A C T T C C AAAAC AC C G C AG G T 
CAGGT^AGTCACCGGTGTAGTCCGCGGACACGAGGTCCGCGTGGGCAGGCCTTCAAGCACG 
CTTATCGACGCCCTCCTCCACCCCTTCCAACACGCCCAAAAAATCGGCGGAACCCCCGTA 
GTCGTCACGATTGACGGCGTAGATTCCGGAATAATCACGGTCCGCGACACCGTCAAAGAC 
ACCTCCGCCGAAGCAATCCGCGGACTCAAGGAACTGGGACTCACCCCAATCCTACTCACC 
GGAGACAATGAAGGCGCAGCTAAATCCGTAGCCGCTGAAGTCGGCATCGACCAAGTCATC 
GCCAACGTCCTCCCCCACGAAAAAGTCCAAAACGTAGAAGCCCTCCAAGCACAAGGCAAA 
AACGTTGCGATGGTCGGCGACGGCGTCAACGATGCCGCAGCTCTTGCCCAAGCTGACCTC 
GGACTCGCCATGGGAGCCGGCACCGACGTAGCCATCGAAGCCTCCGACATCACCCTCATG 
AACAACGACCTCCGATCCGCAGTCGACGCCATCCGACTGTCCCGTAAAACCCTCGGCACC 
ATCAAGGGAAACCTTTTCTGGGCTTTCGCCTACAATGTTGCACTAATCCCAGTAGCGGCG 
ATCGGACTCCTCAACCCAATGCTTGCCGGCATTGCGATGGCCTTCAGTTCAGTTTTCGTC 
GTCTCCAATTCCTTGCGTCTGCGAGGATTCAAAGCAAGGAGCAAC 

>RXN01323-downstream 

T AAT G T C C AAC AGC G AAT G C C AC 

>RXN01338 

AAAACTTATACCCCAAATCCCTGGATGTTATTCATCCGCTCATTTGATGGCATCATCACT 

GTCGCAGCCCTTGTTGCCATCGCAATACATCTCATTTTATGGCTGGCTCTAGATCTAGAT 

GGCCTTGCTAAAAACTGGCCTTTAATAGCCATCGTTATCGTAGGTGGCATTCCGTTGATG 

TGGGATGTGCTGAAATCAGCCATTAAAACTCGCGGTGGCGCGGATACTTTAGCAGCAGTC 

TCCATCATTACTTCTGTGTTGTTAGGGGAGTGGTTGGTTGCCGCGATCATCGTGCTCATG 

CTCTCTGGTGGTGAAGCGCTAGAAGAGGCAGCATCACGGCGAGCCAGTGGCACCTTGGAC 

GCACTTGCCCGGCGCGCAC CAAGTACAGCTCACCGCCTGTTGGGTGCAACCATTCTTGAT 

GGAACCGAAGAGATCGCCGTGGAAGAGATCACGGTTGGTGATTTAGTGGCGGTGCTCCCG 

CATGAACTTTGTCCCGTGGATGGTGAAATCGTGGCAGGCCACGGCACCATGGATGAGTCT 

TATCTCACGGGTGAGCCCTATGTGGTGAGTAAATCTAAAGGTTCGCAAGCAATGTCGGGT 

GCAGTCAATGGTGATACTCCGCTGACGATTGTTGCCACAAAGCTTGCCCATGATTCCAGA 

TACGCCCAAATTGTTGGTGTACTCCATGAAGCAGAAAACAACCGCCCAGAAATGCGCAGG 

ATGGCTGACCGTCTTGGCGCGTGGTATACGGTGATTGCACTTGCCCTCGGTGGTCTTGGC 

TGGATTGTCTCCGGCGACCCAGTGAGGTTCTTGGCTGTTGTCGTTGTCGCCACCCCATGT 

CCATTGCTCATTGCAGTGCCAGTGGCGATCATCGGTGCGATTTCTCTTGCGGCTCGTCGG 

GGCATCATCGTGAAGAACCCTGGAATGCTGGAAAACGCTTCAGGAGTAAAGACAGTGATG 

TTCGATAAGACTGGAACGCTCACCTATGGCAGGCCAGTGATTACTGATATCCACACTGCT 

CCCGGAGTTGAGGAAGATACAGTCCTAGCTTTGGCTGCTTCAGTAGAGCGCTACTCCAGA 

CACCCGTTGGCTGACGCGATTCGTGAGGGCGCAAAAGCCAGGGAACTTCATCTGCCTGAT 

GTAGTGGAAGTATCGGAACGTCCAGGACAGGGACTAACCGGCACGGTGGGCGAGCACCTG 

GT T CGAAT AACC AAT AGGC GCAGCACAC TAGAAAT T GAT CC AG AC AGC AAG AAC T AC AT T 

CCGGTGACAAGTTCCGGCATGGAATCTGTGGTGCTTGTTGATGATAAATATGCAGCACTC 

ATTCGCCTCCGGGATGAACCTCGTGCATCTGCCAGTGAGTTCATCGCGCACTTGCCCAAG 

AAGCACAAAGTGGACAAGCTCATGATTATCTCTGGTGATCGCGCATCTGAGGTTCGTTAC 

CTTGCGGACAAGGTTGGCATTGAT GAGGTACACGCAGAGGCCTCACCGGAAGACAAGCTG 

AACATTGTTAATCGGCATAAT GAGCACGGCGCCACCATGTTCTTAGGTGATGGAATCAAC 

GATGCGCCAGCCATGGCCGTTGCCACCGTTGGTGTCGCGATGGGAGCAGACTCCGATGTC 

ACGTCCGAAGCAGCAGATGCTGTGATTTTGGATTCTTCCCTGGAACGTCTCGACGATCTG 

CTCCACAT CAGTGCACGGATGCGTCGAATAGCGTTGCAATCTGCGGGCGGTGGCATGGCG 

TTGAGTGTCATAGGAAT GATCCTCGCGGTATTTGGATTCTTGACGCCACTGATGGGTGCG 

ATCTTCCAAGAGGTCATTGACGTGCTGGCTATCCTCAATTCCGCTCGGGTCGCACTGCCA 

CGCGGAGCGATTAGTGATTTTGATACGCAAGAAAAAGTTTCT 

>RXN0 13 38 -downstream 
TAGCAGGGTAACCTAAATGTCGT 

>RXN0 1411 -upstream 

CTTATCGACGTCCCCATCCCCCTCGCCAATGCTTCGGCGAGGGGTTCTATTTATTGTGTG 
TGCTAGCCTTTTCGCAATCGTTCAGCCCGCCCCGACGTCA 

>RXN01411 
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ATGTTGGGAGTGGGCTGGCGCATTCCATTCCTGATGGCCGTGCCACTAGGGCTTATCGGC 
TGGTGGATCCGCACCGGTGCCCAGGAAAATGTACGCCCCGCATCCGAACGCCCCGAAGCT 
CCTATTAAGCAGGCATTGCGTACTGAGTGGAAGATGATGTTGCGGGTAGGTGGCTTTATC 
TCTTGCACCGGTCTGAGCTTCTACATTTTCACCACGTACATGACCACTTTCCTGCGCAGC 
ACCGTCGGACTGGAGGGCACGTTAGTGCTGGCTGGAAACATCATCGCTCTCAGCATGGCA 
GCAATTGTGGCCCCATTTGTTGGCCGCGCAATTGATAAATTCCCCCGCCGGAACATCATG 
GCTTTCGCTACCTTAAGCACAGTAATTATGGCGATCCCGGCCTACATCATTGCAGGTCAA 
GGTACTTTGACTGCTTCTTTGATTGCGCAGGTAATGCTTGGAATCGGCGCGGTTACCGCT 
AACTGCGTTACCTCAGTAATGATGGCCGAGGTCTTCCAAGAGGTCACCCGCGGTACTTCC 
GCCGGCATTACCTACAACGTCACTTACGCAATCTTCGGCGGCTCGGCTCCATTTATCTCC 
ACCGCATTGGTCTCCTGGACCGGCAGCCCGCTGGCCCCTGCGGTATACATGATCATCATT 
GCGCTCTTCGCCTTCACCGCGTCCCGCTTCATTCCTGAAACCTCCCCAGTTTTTGTCACC 
GCAACCCCGGCCATTAAGGCACCAAAGGTGCTGGTCAACCCGGGT 

>RXN 0 1 4 1 1 - down s t r e am 
TAAACCACGCTTTTCGACGAAAA 

>RXN018 08 

CAGAGCCTCGCGTGTAAAGAACTCGCATGGATGCGCGGCGGTGCACCAGCGCGAACCTCA 
AAGCCTGGATTCCGCCTTGAAGCCGCGGAAGCTTTGATCGCAGAAGTGCCAGCGCCACGC 
GACAAAGTCGAGCTCATGGCATTTTCCAAGTCCAGGCAAGGCCGCGTTGTCATTGAACTT 
GAAGACGCCACAGTAGCCACCCCTGATGATCGCATCCTGGTAGAAGACCTCACCTGGCGT 
TTGGCTCCAGGAGAGCGCATCGGTCTTGTCGGCGTCAACGGCTCCGGCAAAACCACCCTG 
CTGCGCACCCTTGCCGGCGAGCAGCCACTTCAGGCAGGCAAACGCATCGAAGGCCAAACC 
GTCAAACTGGGATGGCTCCGCCAGGAACTCGATGACCTAGACCTCAGCCGCCGACTCATC 
GACTGCGTTGAAGATGTCGCTTCCTACGTGATGATGGGCGACAAGCAGGTCTCCGCTTCC 
CAATTGGCAGAACGCCTCGGATTCTCACCCAAGAGGCAACGCACCCCAGTTGGTGACCTG 
TCCGGTGGTGAACGCCGCCGACTCCAACTCACCCGCGTGCTCATGGCCGAACCAAACGTG 
CTGCTCCTCGACGAGCCCACCAACGACCTGGACATTGACACCCTCCAAGAGCTGGAATCC 
CTTCTCGACGGATGGCCAGGCACCATGGTGGTTATCTCCCACGACCGTTACCTCATCGAA 
CGCGTCACCGACTCCACCTGGGCACTCTTCGGCGATGGCAAGCTCACCAACCTGCCAGGC 
GGAATTGAAGAGTACCTGCAGCGACGAGCAGCGATGGCCGCGGCCGAAGACAGTGGAGTG 
CTGAACTTGGGTGCGGCCACGCAGGCTGGAACCTTTTCTGCTGCAACAGAGCAGGCTGCC 
ACTTCTGTGGAAAGTTCCGGAATTTCTTCCCAAGAACGCCACCGCATCACCAAGGAAATG 
AACGCCCTGGAGCGCAAAATGGGCAAGCTTGACCAGCAAATGGACAAGCTTAATCAGCAG 
CTCGCTGATGCAGCGGAGGCCATGGACACCATAAAGCTCACCGAGCTGGACACCAAGCTC 
CGCGCAGTGCAGGAAGAACACGGCGAGCTGGAAATGCAGTGGCTGGAACTCGGCGAGGAA 
ATCGAGGGC 

>RXN0 18 08 -downstream 
TAGTTCATGCCGTCGGCAGGCGA 

>RXN01939-upstream 

TGCTGTTCTACCCCGCAATGGCACTTGCACTAACCGTTTTGAGCTTCATCATGATGGGCG 
ATGTCGTCCGCGACGCTCTGGATCCTAAGTCGAGGAAGCG 

>RXN01939 

AT GACCACCAACATCCCACAAACCCCCAACCACGAGGGTGAACAGCCACTGCTCGAGCTG 
AAGGATCTAAAGATTTCCTTCACCTCCTCCACCGGTGTTGTCGACGCTGTCCGTGGCGCA 
AACCTCACCATTTATCCTGGCCAATCTGTTGCCATCGTGGGTGAATCCGGTTCAGGTAAA 
TCGACCACGGCAATGTCGATCATCGGTCTGCTTCCAGGCACCGGCAAAGTGACCGAAGGT 
TCCATCATGTTTGATGGCCAAGACAT CACAGGCTTGAGTAACAAGCAGATGGAAAAGTAC 
CGCGGTTCAGAAATCGGACTGGTCCCCCAGGATCCGATGACCAACTTGAACCCGGTGTGG 
CGCATCGGCACCCAGGTCAAGGAATCCCTCCGAGCCAACCACGTGGTTCCAGGCTCAGAG 
ATGGACAAGCGCGTGGCAGAAGTTCTGGCCGAGGCAGGTCTTCCTGATGCTGAGCGTCGC 
GCAAAGCAGTACCCACATGAGTTCTCTGGCGGTATGCGCCAGCGCGCACTGATCGCCATT 
GGTTTGGCGGCACGCCCGAAGCTCTTGATCGCCGACGAGCCCACCTCTGCGCTGGATGTC 
ACCGTGCAGCGCCAAATCCTTGATCACCTTGAAACACTGACCAAGGATCTCGGCACCGCA 
GTGCTATTTATTACCCACGACTTGGGCCTTGCCGCTGAGCGCGCGGAGCACCTCGTGGTG 
ATGCACCGCGGACGCATCGTGGAGTCCGGGCCATCATTGAAGATTCTGCGCAATCCACAG 
CACCCATATACCCAACGCTTGGTTAAGGCTGCGCCGTCTCTGGCTTCTGCACGTATTCAA 
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AGTGCGCAGGAACAAGGCATTGAATCTGCAGAACTGCTCTCTGCAACGGCCGTTGCTGAG 
GGCACTATTCCAGAGATGGAAGAAAAAGTTATCGAGGTGAAAAACCTCACCCGCGAATTT 
GATATCCGCGGTGCCCGTGGCGATAAGAAGAAGCTGAAGGCCGTTGATGATGTGTCCTTC 
TTCGTACGTAAAGGCACCACCACCGCACTTGTGGGTGAATCCGGTTCGGGTAAATCCACC 
GTGGCCAACATGGTGCTCAACCTTCTCGAGCCAACCAGCGGAGAGGTGCTCTACAACGGC 
ACCGATCTTACGTCCTTGAGCCACAAGGAAATCTTCCAAATGCGACGCAAACTGCAGGTG 
GTGTTCCAGAACCCCTACGGCTCGCTTGATCCGATGTACTCCATCTACCGGTGTATTGAG 
GAACCGCTGACCATCCACAAGGTTGGTGGAGACCGCAAGGCACGCGAAGCTCGCGTCGCT 
GAACTTCTCGATATGGTGTCCATGCCCAGGTCCACCATGCGCCGCTACCCCAACGAGCTT 
TCCGGTGGCCAACGTCAGCGCATCGCCATCGCCCGTGCATTGGCACTGAATCCAGAAGTG 
ATCGTGTTGGATGAAGCGGTTTCCGCTTTGGACGTGTTGGTTCAGAACCAGATCCTCACC 
CTGCTTGCAGAACTTCAGCAGGAACTGAAGCTCACCTATTTGTTCATCACCCACGACTTG 
GCCGTTGTTCGACAAACCGCCGACGATGTTGTGGTGATGCAAAAGGGACGAATCGTTGAA 
AAGGGTCGTACCGACGACATCTTCAACGATCCTCAGCAGCACTACACCCGCGATTTGATC 
AATGCGGTACCTGGTCTGGGAATCGAGTTGGGTACTGGAGAAAACCTGGTT 

>RXN0193 9-downstream 
TAACCCGCACAGCCTCACTAAAC 

>RXN01995-upstream 

CCGACGCAAAGGCATGCGCCTGCGTGTCTCGAGTAGTCTCCTCCCCTTCCTCGTCCCCAA 
CCTCGACCATTACGGTCGCCCTCTCCTAAAGGAGCCTGGC 

>RXN01995 

ATGGATATCCGCCAAACAATTAACGACACAGCAATGTCGAGATATCAGTGGTTCATTGTA 
TTTATCGCAGTGCTGCTCAACGCACTGGACGGCTTTGATGTCCTCGCCATGTCTTTTACT 
GCGAATGCAGTGACCGAAGAATTTGGACTGAGTGGCAGCCAGCTTGGTGTGCTGCTGAGT 
TCCGCGCTGTTCGGCATGACCGCTGGATCTTTGCTGTTCGGTCCGATCGGTGACCGTTTC 
GGCCGTAAGAATGCCCTGATGATCGCGCTGCTGTTCAACGTGGTGGGATTGGTATTGTCC 
GCCACCGCGCAGTCCGCAGGCCAGTTGGGCGTGTGGCGTTTGATCACTGGTATCGGCATC 
GGCGGAATCCTCGCCTGCAT CACAGTGGTGATCAGTGAGTTCTCCAACAACAAAAACCGC 
GGCATGGCCATGTCCATCTACGCTGCTGGTTACGGCATCGGCGCGTCCTTGGGCGGTTTC 
GGCGCAGCGCAGCTCATCCCAACATTTGGATGGCGCTCCGTGTTCGCAGCCGGTGCGATC 
GCAACTGGTATCGCCACCATCGCTACTTTCTTCTTCCTGCCAGAATCCGTTGATTGGCTG 
AGCACTCGCCGCCCTGCGGGCGCTCGCGACAAGATCAATTACATTGCGCGCCGCCTGGGC 
AAAGTCGGTACCTTTGAGCTTCCAGGCGAACAAAGCTTGTCGACGAAAAAAGCCGGTCTC 
CAATCGTATGCAGTGCTCGTTAACAAAGAGAACCGTGGAACCAGCATCAAGCTGTGGGTT 
GCGTTCGGCATCGTGATGTTCGGCTTCTACTTCGCCAACACTTGGACCCCGAAGCTGCTC 
GTGGAAACCGGAATGTCAGAACAGCAGGGCATCATCGGTGGTTTGATGTTGTCCATGGGT 
GGAGCATTCGGCTCCCTGCTCTACGGTTTCCTCACCACCAAGTTCAGCTCCCGAAACACA 
CTGATGACCTTCATGGTGCTGTCCGGCCTGACGCTGATCCTGTTCATTTCCTCCACCTCT 
GTTCCATCCATCGCGTTTGCCAGCGGCGTTGTCGTGGGCATGCTGATCAATGGTTGTGTG 
GCTGGTCTGTACACCCTGTCCCCACAGCTGTACTCCGCTGAAGTACGCACCACTGGTGTG 
GGCGCTGCGATTGGTATGGGTCGTGTCGGTGCGATTTCCGCGCCACTGCTGGTGGGTGGC 
CTGCTGGATTCTGGCTGGTCCCCAACGCAGCTGTATGTTGGTGTGGCAGTGATTGTTATT 
GCCGGTGCAACCGCATTGATTGGGATGCGCACTCAGGCGGTAGCCGTCGAAAAGCAGCCT 
GAAGCCCTAGCGACCAAA 

>RXN0 19 95 -downstream 
TAGGGCCGCGATTCCTAGCATGC 

>RXN0 2 062 -upstream 

TTGTCTAAACATCGTTTTGGGGTCCGAATGATAGCCCCTTTTAATGCCCCCATTTCGGTA 
TCGCTGCGCAACTGTTTTTAGATGGCTAATCTTTGAAATT 

>RXN02062 

ATGAGAGTCGGAATGATGACAAGAGAGTATCCACCAGAGGTTTACGGCGGCGCTGGCGTG 
C AC G T C AC C G AA T T G AC C C GAT T CAT G C G T GAG AT C GC T G AAG T T GAT GT T C AC T G CAT G 
GGTGCACCTCGCGATATGGAGGGAGTTTTCGTCCACGGCGTCGATCCTGCCTTGGAAAGC 
GCGAACCCTGCGATTAAGACACTGTCCACCGGTTTACGCATGGCAGAAGCTGCAAACAAC 
GTGGATGTCGTGCACTCACACACTTGGTATGCAGGTCTTGGCGGCCACCTTGCAGCTCGT 
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CTCCACGGCATTCCTCACGTGGCTACCGCGCACTCTTTGGAGCCAGATCGCCCATGGAAG 
CGTGAGCAGCTTGGCGGTGGATACGACGTGTCCTCCTGGTCTGAAAAAAATGCCATGGAA 
TACGCTGACGCGGTCATCGCTGTGTCGGCTCGCATGAAAGATTCCATCCTCGCTGCGTAC 
CCTCGCATCGAGCCGGACAACGTGCGTGTTGTCCTCAACGGCATCGACACTGAGTTGTGG 
CAGCCTCGCCCGACTTTCGATGACGCGGAAGATTCCGTACTCCGCTCCCTAGGCGTTGAC 
CCACAGCGGCCCATCGTCGCATTTGTCGGCCGCATCACCCGCCAAAAAGGCGTCGAGCAC 
CTCATCAAGGCAGCAGCGCTTTTCGACGAGTCCGTGCAGCTTGTGCTCTGTGCCGGCGCG 
CCAGACACCCCCGAAATCGCAGCTCGCACCACCGCCCTGGTGGAAGAACTCCAGGCAAAG 
C G C G AAG G CAT TTTCTGGGT T C AG G AC AT GC T GG GC AAG G AC AAAAT C C AAG AG AT T C T C 
ACCGCTGCTGACACCTTCGTGTGCCCATCCATTTACGAGCCACTGGGCATCGTGAACTTG 
GAAGCAATGGCCTGCAACACCGCAGTTGTCGCATCCGACGTTGGAGGCATCCCTGAGGTT 
GTTGTCGACGGCACCACCGGCGCCCTCGTTCACTACGACGAAAATGATGTCGAAACCTTC 
GAGCGCGATATCGCCGAAGCGGTGAATAAAATGGTCGCTGATCGAGAGACCGCAGCCAAA 
TTTGGTCTCGCAGGGCGCGAACGTGCTATCAAT GATTTCTCCTGGGCAACGATTGCTCAG 
C AG AC CAT T GAT G T G T AC AAAT C C T T GAT G 

>RXN020 62-downstream 
TAAAACCGAAAGCCGGGGAACCT 

>RXN0 20 96-upstream 

CGCTTCGACGACCTCACCCACAGCGATATCCGCAGGAATCTCATCGCGGTTTTTGATGAG 
CCGTTCTTGTACTCCTCCTCCATACCGCGAGAACATCTCG 

>RXN02096 

ATGGGTTTGGATGTCAGTGATGAGCAGATCGAACACGCAGCCAGGCTTGCCCAGGCTCAT 
GATTTTATCGATCGCCTTCCAAACAAATACGAGGAAGTCATTGGCGAACGCGGCCTGACG 
CTTTCTGGTGGTCAACGCCAACGCATCGCCCTCGCACGGGCTTTCCTGGCGCATCCCAAA 
GTGTTGGTGCTTGAT GATGCCACCTCTGCCATTGATGCCTCCACTGAGGACCGCATTTTC 
CAGGCCTTGCGCGAAGAACTGCACGATGTCACCATTTTGATCATCGCGCACCGCCACTCC 
ACTTTGGAGCTCGGCGATCGGGTTGGTCTGGTCGAAGATGGACGGGTAACAGCACTGGGA 
CCGTTGAGTGAGATGCGTGATCACGCTCGTTTCTCGCATCTGATGGCTCTTGATTTCCAG 
GAT T C T C AC GAT CC G G AAT T C AC C C T C GAC AACG G T T C AC T ACC C AG C C AAG AGC AAT T G 
TGGCCGGAGGTCTCCACAGAAAAGCAGTACAAGATTCTTGCGCCTGCCCCTGGTCGAGGC 
CGTGGCATGTCCATGCCAGCAACCCCTGAGCTGCTCGCCCAGATTGAGGCGCTGCCAGCA 
GCAACGGAAGAAACACGAGTTGATGCCGGGAGGCTACGCACCAGTACCTCCGGTTTCAAA 
TTGCTCAGTTTATTCAAGCAGGTCCGTTGGCTCGTCGTCGCGGTCATCGCGTTGTTGCTG 
GTGGGCGTAGCCGCCGATCTAGCATTTCCAACACTGATGCGCGCAGCCATCGACAACGGT 
GTGCAAGCACAAAGCACCTCCACGTTGTGGTGGATCGCCATCGCAGGCAGCGTAGTAGTC 
CTTCTGTCCTGGGCCGCCGCCGCGATCAACACGATTATCACGGCACGCACCGGTGAACGG 
CTGCTTTACGGCTTGCGTCTGCGCTCATTTGTGCATCTATTGCGCCTGTCCATGAGCTAT 
TTCGAACGCACCATGTCCGGCCGCATCATGACGCGCATGACCACCGACATCGACAACCTC 
TCGTCCTTCCTCCAATCAGGTCTGGCGCAAACAGTTGTCTCTGTGGGCACGCTCATCGGT 
GTGGTCACCATGCTCGCCATCACCGACGCACAACTAGCACTCGTTGCGCTGTCCGTGGTG 
CCGATCATCATCGTGCTCACTCTCATTTTCCGACGCATCAGCTCCAGGCTGTACACCGCT 
TCACGCGAGCAAGCCAGCCAGGTCAACGCGGTATTCCACGAGTCCATCGCCGGTTTACGC 
ACCGCGCAGATGCACCGCATGGAAGACCAAGTCTTTGACAATTATGCGGGCGAAGCAGAG 
GAATTCCGACGCCTGCGTGTGAAATCCCAGACGGCCATCGCCATCTACTTCCCCGGCCTT 
GGCGCGCTCTCTGAAATCGCCCAGGCACTCGTCCTCGGTTTCGGCGCACTGCAAGTAACG 
CGCGGCGACATCTCCACCGGCGTACTCGTGGCATTCGTGCTGTACATGGGCCTGATGTTC 
GGCCCCATCCAACAACTAAGCCAAATCTTCGACTCCTACCAACAAGCCGCCGTCGGCTTC 
CGTCGCATCACCGAACTGCTCGCAACGCAGCCCAGCGTCCAGATCTGGGCACCAACAGGC 
ACGCTAGGCAGGCTGCCACGCAGCCTTTATTGCTTGACGACGTCACCTTCGGCTATTCAG 

ACGATCCGATCC 

>RXN02 0 96-downstream 

T AGAC AACG TC ACC GTCCAGATC 

>RXN023 4 8-upstreain 

AAAGACCCGAGCCGAAGCCCTGGCCTGCGCATACTTCCTTGTCAACGCTCGCTGGGATTA 
GGTCTTTTCTGAGCGCTAGCATTTCTCCACTCAAAGGAGC 
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>RXN02348 

ATGCTTAACCGCATGAAAAGTGCGCGGCCAAAATCAGTCGCTCCAAAATCCGGACAAGCT 

TTACTCACTCTCGGTGCCCTAGGTGTTGTGTTCGGCGACATCGGCACCAGCCCCCTGTAC 

TCACTTCACACTGCATTCAGCATGCAGCACAACAAAGTCGAAGTCACTCAGGAAAATGTG 

TACGGCATCATCTCCATGGTGTTGTGGACCATCACTTTGATCGTCACCGTCAAATACGTC 

ATGCTGGTCACCCGAGCTGACAACCAAGGACAAGGTGGCATCCTGGCGCTCGTTGCTTTG 

CTGAAAAACCGTGGGCACTGGGGAAAATTCGTGGCAGTAGCCGGCATGTTGGGCGCCGCA 

TTGTTTTATGGCGATGTGGTGATCACCCCGGCGATCTCTGTTCTCAGCGCAACAGAAGGC 

TTGACGGTTATCTCCCCAAGCTTTGAGCGCTTCATTCTGCCCGTATCTCTCGCAGTTCTG 

ATCGCTATTTTTGCAATCCAACCGCTCGGTACAGAAAAAGTCGGCAAAGCCTTCGGCCCC 

ATCATGTTGCTGTGGTTTGTCACCCTTGCAGGATTGGGAATTCCGCAAATCATCGGGCAC 

CCAGAAATCTTGCAGAGCTTGTCTCCACATTGGGCCCTGCGCTTGATTGTGGCTGAGCCT 

TTCCAAGCATTTGTGCTGCTTGGTGCCGTTGTCCTGACAGTAACGGGTGCGGAAGCGCTC 

TACGCTGATATGGGCCATTTTGGGGCGAGGCCAATCAGAGTGGCGTGGTTTTGCGTCGTC 

ATGCCTGCTTTAATCTTGACGTATTTGGGGCAGGGCGCCTTGGTGATCAACCAGCCTGAA 

GCGGTGCGCAACCCCATGTTTTATCTCGCGCCGGAAGGTCTGCGGATTCCGTTGGTTATT 

TTGGCGACCATCGCTACGGTGATCGCATCGCAGGCCGTGATTTCTGGTGCGTATTCATTG 

ACCAAGCAGGCCGTGAATTTGAAACTGCTGCCACGCATGGTGATCCGGCATACCTCCCGC 

AAAGAGGAAGGCCAGATCTATATGCCACTGGTTAATGGATTGCTGTTTGTATCCGTGATG 

GTTGTGGTGCTGGTATTCCGATCCTCTGAAAGCCTCGCCAGCGCGTACGGACTTGCAGTG 

ACCGGAACCTTGGTGCTGGTCAGCGTCCTGTATCTGATCTATGTTCACACCACATGGTGG 

AAAACAGCGCTGTTCATTGTGCTCATCGGTATTCCAGAAGTACTTCTATTCGCCTCGAAC 

ACCACGAAAATTCACGACGGTGGCTGGCTTCCACTACTTATTGCGGCCGTGCTCATCGTG 

GTGATGCGGACCTGGGAGTGGGGAAGTGACCGCGTCAAT CAGGAACGCGCAGAGCTGGAA 

CTTCCCATGGATAAGTTCTTGGAGAAACTCGAT CAGCCACACAATATTGGTCTGCGTAAA 

GTTGCCGAAGTGGCAGTATTTCCACATGGCACCAGCGATACTGTCCCGTTGTCATTGGTT 

CGCTGCGTGAAAGACCTCAAGCTTTTATACCGAGAGATCGTGATCGTTCGAATCGTCCAA 

GAACACGTTCCGCACGTGCCACCAGAGGAACGCGCGGAAATGGAAGTGCTCCATCACGCC 

CCGATCAGAGTCGTGCGAGTTGATCTGCACCTTGGTTATTTTGATGAGCAGAACCTGCCT 

GAGCATCTCCATGCCATTGACCCAACATGGGATAACGCCACCTACTTCCTGTCTGCCCTG 

ACTCTTCGGAGCAGGTTGCCTGGAAAGATTGCTGGCTGGCGTGATCGTTTGTATCTTTCG 

AT G G AAC G T AAT C AG GC AT C T CG AAC T GAG T C T T T C AAAT T GC AAC C AAG C AAAAC CAT C 

ACGGTTGGAACAGAGCTGCACCTT 

>RXN0234 8-downstream 
TAATCAGGCAGTTGCTGGCCAAC 

>RXN02 35 4 -upstream 

G AAT AAAG AAAAAGAAAC T G G GC G GAAC C AAG GAT GAG AAAC CC AC C GC T AAG GAT G C T G 
TTGTAAAGGCCGATTCTGCTGTGAAGGAAGCCGCTAAGCC 

>RXN02354 

ATGACTAAACGAACAAAAGGACTCATCCTCAACTACGCCGGAGTGGTGTTCATCCTCTTC 
TGGGGACTAGCTCCCTTCTACTGGATGGTTATCACCGCACTGCGCGATTCCAAGCACACC 
TTTGACACCACCCCATGGCCAACGCACGTCACCTTGGATAACTTCCGGGACGCACTGGCC 

AC C GAC AAAG G C AAC AAC T T C C T C G C AGC C AT T G GC AAC T C AC T G G T CAT C AGCG T C AC C 
ACAACAGCGATCGCTGTTCTCGTGGGAGTGTTCACCGCCTACGCTCTAGCCCGACTGGAA 
TTCCCGGGCAAAGGCATTGTCACCGGCATCATCTTGGCAGCCTCCATGTTCCCCGGCATC 
GCCCTGGTCACTCCGCTGTTCCAGCTCTTCGGTGACCTCAACTGGATCGGCACCTACCAA 
GCGCTGATTATCCCGAACATTTCCTTCGCGCTACCTCTGACGATCTACACGCTCGTATCC 
TTCTTCAGGCAACTGCCCTGGGAACTCGAAGAATCAGCACGTGTCGACGGCGCCACACGT 
GGCCAAGCCTTCCGCATGATCCTGCTTCCTCTAGCAGCGCCCGCACTATTTACCACCGCG 
AT C CT C GCAT T C AT T GC AAC GTGGAACG AAT TC AT GCTGGCCCGCC AAC T AT CC AAC ACC 
TCCACAGAGCCAGTGACCGTTGCGATCGCAAGGTTCACCGGACCAAGCTCCTTCGAATAC 
CCCTACGCCTCTGTCATGGCAGCGGGAGCTTTGGTGACCATCCCACTGATCATCATGGTT 
CTCATCTTCCAACGCCGCATCGTCTCCGGACTCACCGCAGGTGGCGTGAAAGCC 

>RXN0 2 3 54 -downstream 
TAGAC TAG AT AC T C AT G AGT GC T 

>RXN0235 6-upstream 
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TTGGCAGTAGCCATGCGTTCTGCTCCTGACCTTGAACAGCGGTCCCAATTTAGACCCGCT 
AAACCCACAATGTGTACTGGTGCTGGTAATTTAGTAGAAC 

>RXN02356 

ATGGCAACGGTCACATTCGACAAGGTCACAATCCGGTACCCCGGCGCGGAGCGCGCAACA 
GTTCATGAGCTTGATTTAGATATCGCTGATGGCGAGTTTTTGGTGCTCGTCGGCCCTTCG 
GGTTGTGGTAAATCCACTACGCTGCGTGCTTTGGCGGGGCTTGAGGGCGTGGAGTCGGGT 
GTGATCAAAATTGATGGCAAGGATGTCACTGGTCAGGAGCCGGCGGATCGCGATATCGCG 
ATGGTGTTCCAGAATTATGCTCTGTACCCTCACATGACGGTGGCGAAGAATATGGGTTTT 
GCGCTGAAGTTGGCTAAGCTGCCGCAGGCGCAGATCGATGCGAAGGTCAATGAGGCTGCG 
GAAATTCTTGGGTTGACGGAGTTTTTGGATCGCAAGCCTAAGGATTTATCGGGTGGTCAG 
CGTCAGCGTGTGGCGATGGGTCGCGCGTTGGTGCGTGATCCGAAGGTGTTCCTCATGGAT 
GAGCCGCTGTCCAACCTGGATGCGAAATTGCGCGTGCAAACCCGCGCGGAGGTCGCTGCT 
TTGCAGCGTCGCCTGGGCACCACCACGGTGTATGTCACCCACGATCAGGTTGAGGCAATG 
ACGATGGGCGATCGGGTTGCGGTGCTCAAGGACGGGTTGCTGCAGCAGGTCGCACCGCCC 
AGGGAGCTTTACGACGCCCCGGTCAACGAATTCGTTGCGGGCTTCATCGGCTCGCCGTCC 
AT GAACCTCTTCCCTGCCAACGGGCACAAGATGGGTGTGCGCCCGGAGAAGATGCTGGTC 
AATGAGACCCCTGAGGGTTTCACAAGCATTGATGCTGTGGTGGATATCGTCGAGGAGCTT 
GGCTCCGAATCGTATGTTTATGCCACTTGGGAGGGCCACCGCCTGGTGGCCCGTTGGGTG 
GAAGGCCCCGTGCCAGCCCCTGGCACGCCTGTGACTTTTTCCTATGATGCGGCGCAGGCG 
CAT CATTTCGATCTGGAGTCGGGCGAGCGTATCGCT 

>RXN0235 6-downstream 
TAGTTTCGGACGTGGGGAGGCGT 

>RXN023 91-upstream 

CAAAGTGGCGATCCTGAATTTGCCATCGAATCTGCCGTGAGAAGAGTTGCAGAGCTGGCG 
AGGCGGTAACGCTGAACGGCGGCGGGTAAGATATTTGAGC 

>RXN02391 

ATGACACAATCAGATTTACCCGATGATGTTCAGGAATTGGTCACTAAGATCTTTGGACTG 
GCACGTGATGGGGGAGCAGAATCCGCAGCAACCCTCGGTGCATATGTCGACAACGGCGTT 
GACGTTAACCTGTCCAACCAAGATGGCAACACTTTGCTCATGCTCGCAGCATATGCAGGA 
CATGCTGATGTCGTGCAGGCGTTGATTGAGCGTGGCGCCGATGTGGATCGCGTGAACAAC 
CGCAATCAGACGCCGCTGGCGGGCGCGATCTTTAAGAAGGAAGAAGCCGTCATTGAGGCA 
CTGCTTGCTGGTGGTGCTGACCCATACGCTGGAACTCCAACTGCTGTTGATACCGCCAAG 
ATGTTTGGCCGCGAGGATCTCGTAGCTCGCTTCGAGTCA 

>RXN02391-downstream 
TAGGCCGGTGGAGTGGACCGCTT 

>RXN024 4 2-upstream 

GCCGTGATGTTGTTGAGCGCGATGTGATTGCCGTATGTGCATGTGAGATTCCGGACGCTG 
AGTTCTGCCATTCCTTAATGATAACGGTTATCATTTTCAA 

>RXN024 4 2 

ATGAAGTTTTTTACTGACGCCCTCATAGTGCCTTTTGACGTTTCATTCATCTCCCGCGCC 
CTGGTCGCCGGATGCCTGGCCGCAATTTTATGCTCACTCATTGGAACGTGGGTTATTTTG 
CGCAGGCTAACCTTTTTCGGCGACGCTATGTCGCACGGCTTGCTCCCCGGAGTAGCCACG 
GCATCACTATTGGGCGGAAATCTCATGTTCGGCGCAGCAATCAGCGCATTAATCATGTCA 
GCCGGAGTGGTGTGGACCAGCAGAAAATCCAGCCTCTCCCAAGACGTCAGCATTGGCCTG 
CAATTTATTACCATGCTTTCCCTCGGCGTGGTTATTGTGTCCCACTCCGATTCCCACGCC 
GTAGACCTCACCAGTTTCCTTTTTGGAGACATTCTTGGCGTGCGACCCTCGGATATATTC 
ATCATCGCCATTGCAACAGTGTTGGGTGGATTGACTATTTTTCTCTTCCACCGACAGTTC 
ACTGCACTCGCTTTCGACGAGCGTAAAGCTCACACCTTAGGACTCAATCCCCGCTTTGCA 
CACCTACTCATGCTGGCACTGATCGCATTAGCTACGGTGGTGTCGTTTCAGGTGGTGGGA 
ACGCTTTTAGTGTTTGGACTTCTCATTGGTCCGCCCGCCACGGCTGCACTTTTAGTGCAA 
GACAAAGCAAGTATTTCACTGATCATGATCGTCGCGTCGCTTCTTGGATGCGCGGAAATT 
TACCTCGGGCTTTTAATCAGCTGGCACGCAAGCACTGCCGCGGGAGCCACTATCACTTTG 
TTAAGTGCTGCGATATTTTTTGCCACCTTATTGACAAAGAGTGCCATTAGTAGGTTAAAC 

TTCACCGCG 
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>RXN024 4 2-downstream 

T GAT AC T G AAAGAC AT TTT CAAT 

>RXN024 4 7 

ACAGTAGTTCCGGTGTACCTCGCTGAACTCGCACCACTAGAAATCCGCGGCTCCCTGACC 
GGCCGAAACGAGCTTGCTATCGTCACCGGCCAGCTGCTTGCCTTCGTGATCAACGCGCTT 
ATCGCCGTCACCCTACACGGAGTTATTGATGGAATCTGGCGCATCATGTTCGCCGTCTGT 
GCCCTCCCTGCCGTCGCCCTCTTCCTCGGCATGCTGCGGATGCCGGAATCACCACGCTGG 
CTGGTCAACCAGGGGCGTTACGACGACGCCCGCCGCGTCATGGAGACCGTCCGTACCCCT 
GAGCGTGCGAAAGCCGAAATGGATGAAATCATCGCGGTGCACTCTGAAAACAATGCGGCA 
CTTCCTGGTGTTAAGCAGTCTTCGGGCCAGGCTTCAGGCCAGGTTTCTAGCAAGCACACC 
CACATGTCCATCGGCGAAGTCCTCAGCAACAAATGGCTGGTTCGTCTGCTCATCGCCGGC 
ATCGGTGTTGCAGTTGCCCAGCAGCTCACCGGCATCAACGCCATCATGTACTACGGAACC 
CGCGTCCTCGAGGAATCCGGCATGAGCGCAGAAATGGCTGTGGTTGCCAACATTGCTTTC 
GGTGCCGTTGCCGTCATCGGTGGACTGATCGCACTGCGCAACATGGACCGCCTGGATCGC 
CGCACCACCTTCATCATCGGCCTGTCACTGACCACCACCTTCCACCTTTTGATCGCAGCT 
GCCGGCACTCTCCTTCCAGAAGGTAACTCCATTCGACCATTCGCCAT CATGATCCTTGTT 
GTTGGGTTCGTGCTCTCCATGCAGACTTTCCTCAACGTTGCAGTGTGGGTGTGGCTGGCG 
GAAATCTTCCCAGTCCGAATGAAGGGTATCGGCACCGGTATTTCGGTATTCTGCGGTTGG 
GGCATCAATGGCGTCCTAGCGTTGTTCTTCCCAGCACTGGTCTCCGGCGTGGGTATCACC 
TTCTCCTTCCTTATCTTCGCAGTCGTCGGAGTCATTGCCCTGGCGTTCGTCACCAAGTTT 
GTTCCTGAAACCCGTGGCCGCTCACTTGAAGAACTCGATCACGCAGCATTCACCGGCCAG 

ATCTTCAAGAAGGCT 

>RXN024 47-downstream 
TAAACCCCCTCCGATCTCTTTGG 

>RXN02 4 55-upstream 

AAGCCTTCGTTATGGGAGGTCTCCCAGACACAATCGAATACGGGCCGGATATCCATCTCG 
G C T CAT C AC CCCGCTTTT TAT C AAG AAAG AT GAG G AC C T C 

>RXN02455 

TTGAAGCGTCTTACTCGCATCGCATCCATCAGCATGGCCTCCATGCTCGCCGCCGCAAGT 
CTCGTCGCGTGCTCCGGCTCCACCGACGAGGAAGGCGATGTTTACTTCCTGAACTTCAAG 
CCTGAACAGGACGTGGCATACCAGGAAATCGCAAAGGCCTACACTGAAGAGACCGGCGTT 
AAGGTCAAGGTCGTTACTGCCGCCTCCGGCTCCTATGAGCAGACCCTCAAGGCCGAGATT 
GGCAAGGACGAAGCCCCGACTCTCTTCCAGGTCAATGGCCCAGCCGGCTTCATCACTTGG 
CAGGACTACATGGCAGATATGTCGGACACCGAGGTAGCTAAGCAGCTGACCGACGACATT 
CCGCCGCTGACCACCGAGGATGGCGAGGTACGTGGCGTTCCGTTCGCCGTCGAGGGCTTC 

G G CAT CAT C T AC AAC G AC GAG AT C T T C G AC AAG T AC AT C G C C AC G T C C G G C GC AAAG AT C 
AAGTCCACGGATGAGATCACGAGCTACCAGAAGCTCAAGGAAGTCGCCGAGGATATGCAG 
GCAAAGAAGGACGAGCTCGGTATCGAAGGCGCCTTCGCCTCCACCTCGCTGACATCCAGT 
GAGGACTGGCGTTGGCAGACCCACCTGGCCAACGCTCCGATCTGGCAGGAGTACCAGGAC 
AAGGGAGTCGAGGACACCAACGAGATCGAGTTCTCCTACAACAAGGAGTACAAGAACCTT 
TTCGATCTCTACCTTGAGAACTCCACCGTAGAAAAGTCTCTTGCGCCGTCTAAGACGGTG 
TCTGATTCCATGGCTGAGTTCGCACAGGGCAAGGCCGCTATGGTTCAGAACGGTAACTGG 
GCATGGTCCCAGATTTCCGAGACTTCTGGCAACGTGGTCAAGGAAGACAAGATCAAGTTC 
CTGCCCATGTACATGGGTCTGCCAGATGAAGAAAAGCACGGCATCAACGTCGGTACCGAG 
AACTATTTGGGCGTGAACTCTGAGGCCTCCGAGGTCGACCAGCAGGCCACCAAGGACTTC 
GTGGATTGGCTGTTTACCTCTGAAGCTGGCAAGGAGCACGTGGTGAAGGACCTTGGCTTC 
ATCGCACCGTTCGAAAGCTACACCGCTGAGAACACCCCGAATGACCCCCTTTCTGAGCAA 
GTCGCGGAAGCTATCGCTAACAAGGATCTGACCACCTACCCGTGGAACTTCCAGTACTTC 
CCGTCCCAGCAGTTCAAGGATGACTTCGGCCAGGATCTGTCGCAGTACGCCTCCGGAAAG 

CTGAAGTGG 

>RXN02 515-upstream 

GTGGCTAAGCACAGTTACTTGGCCAAGCTGGGCGGCAGAAAAACCGGCCCAGCTAATACT 
TCAGTTTAAAATTCGCTTCAACCCTGAAAGATTGTGACAG 

>RXN02515 
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ATGAGCACTCTTGAAATCCGTAACCTGCACGCACAGGTCCTGCCGTCCGATGAGTCCGCT 
GAGCCTAAGGAAATCCTCAAGGGCGTCAACCTCACCATCAACTCTGGTGAGATCCACGCC 
ATCATGGGCCCTAACGGTTCCGGCAAGTCCACTCTTGCTTACACCCTTGGTGGACACCCA 
CGCTACGAGGTAACCGCAGGCGAGGTCCTCCTCGACGGCGAGAACATCCTGGAGATGGAA 
GTTGATGAGCGTGCACGCGCTGGTCTCTTCCTGGCCATGCAGTATCCAACTGAAATCCCT 
GGCGTTTCCGTTGCTAACTTCCTGCGTTCCGCAGCGACCGCAATCCGCGGCGAGGCTCCT 
AAGCTTCGCGAGTGGGTTAAGGAAGTCCGCACCGCTCAGGAAGCTCTGGCAATTGACCCT 
GAGTTCTCCAACCGCTCAGTCAACGAAGGTTTCTCCGGTGGCGAGAAGAAGCGCCACGAG 
GTTCTGCAGCTTGATCTGCTGAAGCCAAAGTTCGCGATCATGGATGAGACCGACTCCGGC 
CTTGACGTGGATGCACTGCGCATTGTTTCCGAGGGCATCAACTCCTACAAGCAGGAGACC 

GAAGG T GGC AT C T T GAT GAT C AC CC AC T ACAAG CGC AT CC T C AACT ACG T T AAGC CT GAC 
TTCATTCACGTTTTCGCGAATGGCCAGATTGTGACCACCGGTGGCGCTGAGCTTGCTGAC 
AAGC TCGAGGCTGACGGCTACGACCAGTT CAT CAAG 

>RXN02515-downstream 
TAACATGTCCGATTTCCTCAATG 

>RXN02 54 9-upstream 

GCAGTCGCAGTAGTTGGGGTTTCAATGATCTCAGGGCAGGACACTGTTCCCACTGGTAAC 
GCCGTAACTGCAGACGATGCCCTGCTCGGTGGCCCTGAGT 

>RXN02549 

ATGGTTCACGCGAAGCAGACTAAGAAGCCACTTCCCCGTTTTCTTCACTCGGCGCATTTC 

TATGTCTGGATTGTGCTGGGTTTTGTGGTGTTTGCGCAACCTTATGGTCAGGTTGCTGCC 

GATACTAAACTAGATTTGCTGCTCAACCCCGCAGGATTTTTAACCGGTGCGCTTCATGCG 

TGGACTGACACGTTCACCTTGGGTCAGTTGCAAAACCAAGCTTATGGCTATCTGTTTCCC 

CAAGGGTTTTTCTTCCTCATAACTGATTTCCTCCCTGACTGGATTGCGCAGCGACTGTGG 

TGGTGGCTTGTTCTTGGCCTGGGATTTTCTGGATTCTACGCACTGGTAGCCCGGCTGGGG 

ATTGGCAATCCTGCATTCAGGGTGATCGCCGCGCTGCTGTTTGCTCTGTCCCCGCGCACG 

CTCACCACCCTCACTGCAATCTCCTCCGAAACTTGGCCTATCATGCTCGCGCCATGGGTA 

TGTCTGCCTCTGCTTTCGCGAAATGTGGATGCACGGGCCATCGCGTTGTCCTTACTTCCC 

GCGGCATGCATGGGTGCAGTTAATGCCACCGCCACGATGGCAGCACTCATCCCGGCAGCG 

CTGATCTTGCTGTATAGAGGGCTCTTCTTAAGGCTGCTTCTGTGGGGAATGGGCGTTCTC 

GCTGTTAATTCATGGTGGATCGGACCTTTGTTGGTGCTTGGCAAATACGCCCCGCCCTTC 

ACCGAATTCATCGAAAGTTCCTCCGTCACCACTTCCTGGCTCAACCCAGTAGAAATACTC 

CGCGGAACCACCAGTTGGACACCCTTCGTAGACACTGAACGACAAGCCGGATATCTCCTG 

GTCAACGATGCTCTCTTTGTCACCCTCAGCGTTCTCGTCGCAGCCCTCGGCTTGATCGGC 

CTCACCTTGATGAAACACCGTGGACTGTGGGCATTCATGCTGGCCATCGGACTCCTCATC 

CTCGGCAGCGCCCACCTAACGGCTGTTCAAGAATTCCTCGACGGCCCAGGCGCAGCACTT 

CGAAACATCCACAAATTTGATCTATTAGTCCGCATGCCGTTGATGGTGGGCGTTGCCGCA 

TTGGGGTCGCATATCAGTCTGCCCTTGCTTGGGACGACTGCATTGACCAGCGGACAAGGC 

AAACACCACACCATCCCGCTGCCTCTCCAAAAACGCCAAGCCGCAGGACTCCTCGTGGTG 

ATCATCGCTGTCGGTGCTCTTGCTCCCGCATGGTCGGCACGGCTGCTACCTCAGGGAACG 

T G G GAT G AAG T G C C T G AC T AC T GG T AC G AAG C C AC AG AA T T C C T C AAC C AAAAC G C C AC A 
GGCACCCGCACGTTGATTTGGCCTAGCTCGCCGTTTGCCCGCCAGGACTGGGGATGGACT 
CGGGAT GAACCAGCTCAACCACTTCTTGATGTTCCGTGGGCTGTCCGCGATGCCATTCCT 
TTGGTTCCCCCGGAGGCGATTCGCGGATTAGATGGTCTCGACGACCTAGGCACTCTAGGC 
ACCGGTCTAAACGACGAGGCTTTAAAACGTCTAGGCATCGGCGCAGTACTGGTGAGGCAT 
GATCTGGAAGCCGACCCAGATATTGAGGTGGATCTGCCTGGGGAAAAGCACACTTTTGGC 
TCCCAAGGCCAAGTAGACGTCTACCTCACCGACCCCGACCGCAATATGTGGAT CACTTCC 
GGCACATCCAAGCAGCTGCCCACCGTCGCTGGCGGCGGCGAAATCCTCTCGCTCCTAGAC 
ACCATCAACGGCTATTCCCCGAGGACTTTGGTGAGTGAGAATGCCCAGATCGTCACCGAT 
ACCCCTCAGCTAGTCGGCACAAATTACGGCGATGGCACCAGTTCCGCAGCATTGGCCAGC 
CTTGATGAGACTGAGGTGAAAAACCGCATCGTGGATTATCCTTCCGCGGGGCCAATGACG 
CAGGTGGTGCAGGAAGGTTCCATCACGGCGTCTTCGTCTGGTTCCGATGCCACTTCTTTC 
GGCGGCGCGGATCCTGATCGTTCCCTTAATTCACTTCTTGATCATCGTTACAACACCGCC 
TGGTACCCGACACCTGGCGATACGTCTCCGTGGCTCGAAGTCTCCGGTACCGGCACCACA 
TTATCGATCTCCCCCCGCAGCACCGTCACCGCCACCAT CACCTCCGGCGATTCCGTGATG 
GTCCGCGAGTTCGAAAAAGGCCGCACCACCACAGTTACGTTGGCGGAGCCTGAAGCTCGC 
ATTGAATTCGATGGTTTCGTAGGAATTTCCGAGCTGTCCCTAGAGGGTCTCAGCCGCACC 
ATCACTGTGCCGGAGACCTCTCCTGACGTGCAGCAATTCGTTTTCCAACGCCTCACAGTG 
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CCCACCTCGTTCCTCGACCGCACTTTCACAGTCCCCCGCCACATGTCCGTCACCGTGGAG 
GCCCAATCCTGCGTCACATTGGAACTCGACGGCGATCGCATCGACTGTGGCCCCTCGAAC 
TCACCCCCGGAACCCACACGCTGCGCACCCAATCGGAATGGGTCACCCTCACCGAATCCG 
CTCCGCTCGCCGCTGTTCAGCCAGCAACAAACATCGAGGCAGCACCCACCGACCGCGTGC 
TCGTCACCACGCGCGCTTTCAATTCAGGTACCAGCGCGCTTATCGACGCCACCCCCCTTT 
CCCC7^ATCCAACTCGACGCCTCCTCCCAAGGTTTCATCATCCCCGCGAACGCCTCCGGCG 

AGT 

>RXN0254 9-downstream 
TGAGCTTCGCTTTCGACGGCGAA 

>RXN025 7 0-upstream 

CCATTGTTATGCTCATTGTGTTTGTGGTGGTCAAGTCGCTACCCAAGCGCACCACTAGGG 
CATTGGTTCCGCAGCGGGTTCCGGAGGACGTCGCTTAAAC 

>RXN02570 

ATGAATCCTTTGACATGGATCATTGGCGCATTCAGCATGTGGATCGTGGTGCTGGGCGTT 
AATAAGCTTGGTTTAAGCATCGCAGTGATCATCATCGCGCAGGTCGTGGCGATGATTCGG 
GTGCGCAATGTATCTGTGTTGGCTTCAACAGCATTGTTATCGGTTCCTGCATTGGCCTCG 
ATGGCGCTGATTCACATGCCGTATTCTTCCGACGGCTGGTTGATTGCTCTTACCTTGACG 
GCTCGTTTTAGTGCGTTGATGTCTATTTTCCTCCTTGCAGCAACAGCGATTACTATTCCT 
GAGCTGGTGAAATCCCTATATCGTTGGCCCAAGCTGGCGTATATCGTGGGTTCTGCATTG 
CAGATGATTCCGCAGGGTAAACAGACCTTGGCGTTGGTTCGTGATGCCAATGCTTTGCGC 
GGGCGCAGCGTTAAAGGTCCCGTGCGCGCGGTGAAATATGTGGGTTTGCCCCTGATTACA 
CAT T TACT TAGTGCAGGTGCCGCGCGAGCGATTCCCTTGGAGGTCGCAGGCCTGGACAGG 
CCGGGGCCGCGTACGGTGTTGGTTGAGGTGGTGGAGGGGCGCGTCGAAAAGCATTGTCGC 
TGGTTGTTGCCGCTTTTGGCAGTCGGGATGGCGTGGTGGCTC 

>RXN02 57 0 -downstream 
TAACTCAAATCGTCGGACCGTCC 

>RXN025 95-upstream 

GTGGGTAAAGGGGACTCCGAGGAAGTCCACGTCGTCTTCTTTCGCGGCGCTGAGGATGGT 
TTCGCGGATTTGTGCGGGGGAGTGGGTGGGAGAGAAAACG 

>RXN02595 

GTGATCGTTGTGGCCATGGCTTCCATTATGGCTTGTTTAAAAGCAGCTAGACTGAATAAC 
CCTATGAAGATCCTTTTGTTGTGCTGGCGTGATACCACTCATCCTCAAGGTGGCGGAAGT 
GAACGCTATCTGGAGCGGGTGGGTGAGTTTTTGGCGGATCAGGGCCATGAGGTGGTGTTT 
CGTACTGCTGGGCACACGGATGCGCCACGGCGTTCTTTCCGCGATGGTGTGAGGTATTCC 
AGGAGCGGTGGGAAGTTTAGTGTGTATCCCAAGGCGTGGGTGGCCATGATGTTGGGTCGT 
GTGGGGATTGGCACGTTTTCCAAGGTTGATGTGGTGGTGGATACGCAGAATGGCATTCCG 
TTTTTTGGAAAGTTTTTCTCCGGTAAGCCGACTGTGTTGCTCACGCATCATTGCCATAAG 
GAGCAGTGGCCGGTGGTGGGTCGGGTGCTGGCGAAGGTTGGTTGGCTGATTGAGAGCCAG 
ATCGCGCCGCGCGCTTACAAAACTGCGCCGTATGTGACTGTTTCAGAGCCGAGCGCTGAG 
GAGCTCATTGCGTTGGGTGTGGATCAGCAGCGGATTCATATCGTGCGCAATGGCGTGGAT 
CCCGTGCCGCTGCACACGCCGAAGCTGGATCGCGATGGCCAGCATGCGGTGACGTTGTCG 
CGCCTGGTTCCGCACAAGCAGATTGAGCATGCGATGGATGTCGTCGCGGCGCTCGACGGC 
GTGGTGCTGGATGTAGTCGAAAGCGGTTGGTGGCAGAAGGAACTGGTCGATTATGCCCGC 
ACGCTGGGTGTGAGCGATCGCGTGGTTTTCCACGGCCAGGTCGCCGAGGATCACAAGCAC 
GCCCTGTTGGAGCGCGCCACGATTCATCTCATGCCTTCGCGCAAGGAAGGCTGGGGCCTG 
GCGGTCACGGAGGCGGCGCAGCACGGCGTTCCGACGATCGGTTACCGAAGCTCAGGCGGC 
CTGCGCGATTCCGTCGTCGACGGCGAAACCGGCCTGCTTGTCGACTCCAAGGCCGAGCTT 
ATTTCAGCCACCAAAACCCTGCTTATCGACGCCTCCCTCCGCTCCAAGCTCGGCGCCAGC 
GCGAAGCAGCGCGCCGAAAACTACAAGTGGGACACCGCGGGAGCGCAGTTCGAGGAACTA 

CTTCTTGGTCTTGCGTCGAAAAAG 

>RXN025 95-downstream 
TAGTCCCAGCGGCAACGCCATCC 

>RXN02 6 14 -upstream 
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TCATTGTATACGCCACCCTCGGTCTGCTGTCTGAAGCGCTGATCAGAGCTTGGGAACGTC 
ACACCTTCCGCTACCGAAACGCATAAGAAAGTTGCTCGCC 

>RXN02 614 

ATGACTGCCACATTGTCACTCAAACCCGCAGCCACTGTCCGTGGATTGCGCAAATCATAC 
GGAACTAAAGAAGTCCTCCAAGGAATCGACCTCACCATCAACTGCGGCGAAGTAACCGCG 
CTGATCGGACGCTCAGGTTCAGGAAAATCCACCATCCTGCGCGTGTTGGCGGGCCTATCT 
AAAGAGCATTCCGGCTCTGTAGAAATTTCCGGAAACCCGGCCGTTGCCTTCCAAGAGCCT 
CGCCTGTTGCCGTGGAAAACGGTGCTCGATAATGTGACCTTTGGCCTCAACCGCACTGAT 
ATTTCCTGGTCAGAAGCACAAGAACGCGCCTCGGCACTGCTTGCAGAAGTCAAACTTCCC 
GACTCCGACGCCGCCTGGCCCCTCACGCTCTCCGGCGGCCAAGCCCAGCGCGTCTCCCTT 
GCGCGAGCGCTCATCTCCGAGCCAGAGCTTTTGCTTCTCGACGAACCCTTCGGCGCCCTC 
GATGCTCTGACAAGACTGACAGCCCAAGACCTGCTGCTCAAAACCGTGAACACCCGAAAC 
TTGGGAGTTCTGCTGGTCACCCATGATGTTTCCGAGGCCATCGCCCTGGCCGACCACGTC 
CTTCTTCTTGACGACGGCGCCATCACACACAGTTTGACTGTAGATATCCCCGGCGATCGC 
CGCACCCACCCCTCCTTTGCCTCCTACACCGCTCAACTCCTTGAGTGGCTCGAAATCACC 

ACACCTGCC 

>RXN02 61 4 -downstream 
TAG AAAG AAAT CAT GAAAT T T AA 

>RXN027 95-upstream 

GCGGTGTGGCCCGGTGCTGCGATCGCTTTGACGGTCCTTGGTTTTAATCTTTTCGGTGAT 
GGTTTACGCGATGCCATCGATCCAAAGCGGGAGGTCGGCC 

>RXN027 95 

GTGCTTAAAGTTTCTGATTTAACGGTTGGCAACAATTTTGTCCACAACGTCTCCTTCGAG 
GTCAACCCCGGCGAACGCGTCGGCATCATCGGCGAGTCCGGCTCAGGCAAATCACTCACC 
GCGCTATCCATCATGGGTTTAACTGACCTGCCGACCACCGGCCAGATCACCTTCAACGGC 
AAACCCTCCGCTACATTCCGTGGCACCCGCATCGCCATGGTTTTCCAAGAACCAATGAGC 
GCACTCAACCCGCTCATGCGCATCGGCCGCCAAATCGAAGAAATGATGACCCTGCACGGG 
GCAAGCAAAAAAGACGCGCGGGCGCGCTTAAAAAGCTTGCTTATCGACGTCTCCCTCCCC 
GAACGCACCGCTTCGGCCTACCCACACGAACTTTCAGGCGGGCAACGCCAACGCGCACTA 
ATCGCAATGGCGCTGGCCAATGATCCTGACCTGTTGATCTGCGATGAACCCACCACGGCT 
TTGGATGTGGTTGTGCAAAAACAAATCGTCGATCTGCTGCTGCGTCTCACCAAAGAACGT 
GGCACCGCTTTATTGTTCAT CACCCACGATCTTGGACTCATCGCGCGCACCTGCGAACGC 
TTATTGGTGATGAAATCCGGCGAAACCGTAGAACGCGGCGACACCGAGGCAATTCTTCGC 
TCCCCCGCCCATTCGTATACCCAACAGCTCCTTGATGCTTCAATCCTTGACCAGCCAGAA 
ATCGCCTCAGATTCTGGCGCGCCGGTAGTGATTGATGTGGAGGAGGCGTCGAAAAGCTTT 
AAAGAAACCACCGCCCTCCACAAGGTTTCATTGGCGGTGCGCAAAGGTGACCTGCTTGGA 
ATAGTCGGCGGATCAGGTTCCGGCAAAACGACTCTGCTGAAGCTCATCGCCGGTTTGGAT 
AAGCCCACAACCGGTACCGTTGCGGTAACCGGTGGTGTGCAGATGGTGTTTCAGGATCCC 
C AAT C AAGC C T C AAC C C AC G GAT G AAAAT C AAAG AC AT T G T C GC C GAAC C AC TGCTTGGT 
TGGAACGCGGCGGAGAAAACCACACGGGTTGCGGAAGTCATCACCCAAGTGGGACTGAGC 
CCCGATGTCTTAGATCGCTACCCCCACGAATTCTCCGGAGGACAGCGCCAACGAATCTCC 
ATCGCCAGAGCCCTCGCCATCAAACCAGCGATCCTGCTTGCCGACGAACCTGTCTCCGCC 
CTCGATGTGTCCGTACGTAAACAAGTACTGGATCTTCTCCAACAACTCGTCGAAGAATAC 
GGCATCACCTTGGTGTTCGTCTCCCACGATCTGGCAGTGGTGAGACACCTGTGCACAACC 
GTGTGGGTGATGGAACAGGGACGAGTCCTTGAGCAAGGGCCCATCGATTCGGTTTATGAT 
CACCCACAGACCGAATACACCAAGGAGCTGCTTGATGCCGTTCCGCGGTTGAGCCTT 

>RXN027 95-downstream 
TAAACCAGC GC AG AT G AC AAC GC 

>RXN02 925-upstream 

AAACCGTCCACCGGGCAATTGAGGAGACCGGCTACACCGTCTTGTCCTGATCGATTCACC 
CATCATCTCGACCCCGACCGGGTTGAGCGGAAGGAACCTC 

>RXN02925 

ATGAGCACTCCCCACCACCACGGTGATCACCCCGCTCCGGAAACAGACCACACCCACCAC 
CCGAAT CATGCCGGTCACGAGCACCATGCGGATGCCGCCACCCACGGCCAGGCCATGCCG 
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CACGATCATCCGCATTCCACTGTCGATGAAGAACATCAGGTCCACAGTCACGGTGAACAC 

GCCGGCCACAGCGCCGCGATGTTCCGGGACCGCTTCTGGTGGTCGCTGATCCTGTCGGTT 

CCGGTGGTGTTCTTCAGCCCGATGTTCGCCGACCTGCTGGGATATAATATTCCGGAGATT 

CCGGGAGCCTACTGGATTCCTCCGGTCCTGGGCACGATCATCTTCCTCTACGGCGGCACC 

CCCTTCCTCAAGGGCGCAATGACCGAGCTGAAATCCCGCCAACCGGGCATGATGCTCCTG 

ATCGCCATGGCGATCACCGTGGCGTTTATCGCCTCCTGGGTCACCACCCTGGGGCTGGGC 

GGGTTCCACCTAGATTTCTGGTGGGAACTGGCCCTGCTGGTGACCATCATGCTGTTGGGC 

CACTGGCTGGAGATGCGCGCTCTTGGTGCAGCCTCCTCCGCGCTTGACGCGCTGGCAGCG 

CTCCTGCCCGATGAGGCCGAGAAGGTCGTCGACGGGACCACCCGCACCGTAGCGATCTCA 

GAGCTGGCCGTCGACGATGTCGTGCTGGTCCGAGCAGGTGCCCGCGTCCCGGCCGACGGG 

ACCATCATCGACGGAGCGGCCGAATTCGATGAGGCCATGATCACCGGCGAATCCCGACCC 

GTCTACCGGGATACCGGTGAGACCGTGGTGGCCGGCACCGTGGCCACCGACAACACCGTC 

CGTATCCGGGTGGAGGCCACCGGTGGGGACACCGCCCTGGCAGGCATCCAGCGCATGGTC 

GCCGACGCCCAGGCCTCCTCCTCCCGGGCCCAGGCCCTGGCCGATCGAGCCGCAGCCTTA 

CTGTTCTGGTTCGCCCTGATCACGGCCCTGATCACCGCCGTGGTCTGGACCATCATCGGC 

AGCCCCGACGATGCCGTGGTCCGCGCGGTGACCGTGCTGATCATCGCCTGCCCGCACGCC 

CTGGGCCTGGCCATCCCGCTGGTCATCGCGATCTCCTCCGAGCGCGCCGCGAAATCCGGG 

GTGCTCATCAAGGACCGCATGGCACTCGAGCACATGCGCACCATCGACGTCGTCTTGTTC 

GATAAGACCGGCACCCTGACCGAAGGCGCACACGCCGTCACCGGCGTGGCTCCGGCCACG 

GGTATCGCCGAGGGTGAGCTGCTGGCCCTGGCCGCCGCCGCTGAGGCCGATAGTGAGCAC 

CCCGTGGCCCGCGCGATCGTGACTGCCGCGGCCGCACACCCGGAGGCCTCGCAGCGTCAG 

CTGCGCGCAACCGGTTTCACCGCCGCCTCCGGCCGCGGGATCCGGGCCACCGTCGACGGT 

GCCGAAATCCTCGTGGGCGGGCCGAACATGCTACGCGAGTTCAATCTGACCACCCCGGGT 

GAGCTCGCCGACAT CACCGGTTCCTGGGCACAGCGAGGTGCCGGAGTGCTACATGTCGTC 

CGCGACGGTGAGATCATCGGTGCGGTGGCAGTGGAGGACAAAATCCGCCCCGAATCCCGC 

GCGGCGGTACGCGCCCTGCAGGCCCGCGGGGTGAAGGTGGCGATGATCACCGGTGACGCC 

ACCCAGGTCGCCCAGGCAGTGGGCAAGGATCTGGGGATCGATGAGGTCTTCGCCGAGGTT 

CTGCCGCAGGACAAGGACACCAAGGTCACCCAGCTGCAGGAGCGCGGTCTGAGCGTGGCC 

ATGGTCGGCGACGGTGTCAATGACGCCCCGGCCCTGGCCCGGGCCGAGGTCGGTATTGCG 

ATTGGCGCGGGTACAGATGTGGCGATGGAGTCCGCCGGGGTGGTCCTGGCCAGTGATGAT 

CCCCGGGCCGTGCTGTCGATGATCGAGCTCTCCCATGCCAGCTACCGCAAGATGGTCCAG 

AACCTGGTCTGGGCGACCGGGTACAACATCGTGGCCGTTCCGCTGGCCGCCGGTGTGCTC 

GCCCCTATCGGTGTGCTGCTTCCCCCGGCGGCGGCCGCCATCTTGATGTCCCTGTCCACG 

ATCATCGTCGCCCTCAACGCCCAGCTGCTACGCCGGATCGACCTGGACCCGGCTCACCTA 

GCTCCGACCGACGGGAAGGAGGAGAAGGCTGCTGTGAGCTCTGCAGCCCCCGTCCGC 

>RXN02 92 5 -downstream 
TGACTTTCAATGCTTCATGGACT 

>RXN02 933-ups tream 

TGATCTGCTGTAT CAGGTGGTTGATCCAAGAGTCGGTGCTGTTGGGGTTGCTAGCACTAA 
GGTTCCAGGGAGCGTGGCTTAAGTGACAACGATCAAAAAC 

>RXN02933 

ATGCCCCTTTCAGGGAAAATCGGCGGCTTCATCGTTGCCGTTGTATTTGTTCTTGCTGCG 
CTGTCTTTCATTTGGACTCCGTTTGATCCAGTTCAAGCTTTCCCACAGGAGCGCCTTGAG 
GGAAGTTCTTTGAGGCACCTGTTGGGAACGGATCGTTATGGTCGCGATGTTTTATCCCAG 
ATCATGGTTGGTTCCCGCGTCACGTTGTTGGTGGGCATCATTGCGGTGGCGATCGCAGCA 
TTAATCGGCACGCCACTGGGTATTGCTGCGGGAATGCGCCGTGGCATGGTGGAAACCTTT 
GTCATGCGTGGTGCCGATTTAATGTTGGCGTTCCCAGCACTGTTGTTGGCGATTATTTCC 
GGCGCCGTTTTCGGCGCCTCCACGTGGTCCGCGATGGTCGCGATCGGCATCGCAGGCATC 
CCTAGTTTTGCCCGCGTGGCTCGTGCAGGCACATTGCAGGTGACCAGTCAGGATTTCATC 
GCAGCTGCTCGGCTATCAAAAGTAAGTTCCGCCCGGATCGCGCTTCGCCATATTTTGCCC 
AACATCACCAGCATGTTGATCGTTCAGGCATCAGTAGCTTTTGCCCTGGCGATCCTGGCG 
GAAGCCGCATTGAGTTTCCTCGGTTTGGGCACCACTCCCCCGGATCCCAGCTGGGGTCGC 
ATGTTGCAAACCGCTCAAGCATCCATCGGCGTCACCCCCATGTTGGCGGTGTGGCCCGGT 
GCTGCGATCGCTTTGACGGTCCTTGGTTTTAATCTTTTCGGTGATGGTTTACGCGATGCC 
ATCGATCCAAAGCGGGAGGTCGGCCGTGCT 

>RXN02 933-downstream 
TAAAGTTTCTGATTTAACGGTTG 
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>RXN02 94 5-upstream 

TTCCGGTGCGATCCTTGCCGGCCTGCTCAGCTGGTACCTGGTCCGCGCGTTGGCGAGGAC 
TGGTGCACTTGATCGTTTCGCCGCTGGCCGCGAGGTATAA 

>RXN02945 

ATGACCACCGCACTTGGAACGCGCGTTGTTGCGCGCAACTTTGGCTACCGCCATGCTTCC 
CGGGAAAACCCCGCGCTCAAAGACATCAACTTCGAGATCGCACCTGGTGAACGCATCCTG 
CTCACCGGCGCTTCCGGCGCCGGAAAATCCACGCTACTCGCCGCGCTCGCTGGCGTTTTA 
GGCGGTTCTGATGAGGGCGTTTCTACGGGCGAATTGCTTGTCGACGCCCCCTCCATCGGT 
TTGGTTCTCCAAGATCCAGATTCCCAAGTCATCGCCTCCCGCATCGGCGATGATGTGGCG 
TTTGGCTGCGAAAACCTCCAAATTCCGCGCGAGGAAATCTGGCCACGGGTGGAACGAGCA 
CTTGAATTGGTGGGCTTGGATCTACCACTGAGCCACCCCACGAAATATCTTTCCGGTGGC 
CAAAAACAACGCCTCGCTCTTGCCGGTGTGATCGCCATGGGTGCTCGTCTGATTCTGCTT 
GATGAACCCACCGCAAACCTTGATCCTCAAGGCCAAAAAAATGTGGTCGCAGCAGTGGAT 
CGCGT TGTTCAGGAAACTGGAGCAACACTCATCGTGGTGGAACACCGCCATGAGCTGTGG 
GTCAACATCATTGACCGGATCAT CAGTATTACTGACGGCGAAGATGTCCAACCTGCAGAG 
TTGATCAAGGTGGGCCAGTTGCCTGGGGCGCAGCCGTCGACAAGCAAACCGATCTTGTGG 
GCGAATGATTTGCTGTGCACCTGGGGCGGCCTGCGTAGTTTTGAGGTGCCGGAAGGCGCC 
TCGACGGTGATCACCGGGCCGAATGGCGCTGGAAAATCCACACTTGCGCTGACCATGGGT 
GGATTGCTTCCGCGAAAAGTGGGCAGCTGGAACTCTCTGACACGGTGCGCGGCGGCCTTA 
ACACGCCCCCGCACAAGTGGCGTTCAGCTGATC 

>RXN02 94 5-downstream 
TAGCTGCACGTATTGGCACTGTC 

>RXN02975-upstream 

TCGTCGGTGCAGTCCTCGGATTGCTTAAGTTGTAGGTGGCTGGGGGCGTCGAAAAGCAGC 
T T T AT T G AC C T GGC AACT T C AAT T GAT AG AC T G T TAG G T T 

>RXN02975 

GTGATTGTCACCAAT GATTTAGAGGTGCGCGTTGGCGCACGTACCCTTCTCGATGCCCCA 
GGTCAGCTCCTTCGGGTGCAGCCAGGCGACCGTATTGGTCTGGTTGGTAGAAATGGTGCG 
GGCAAAACCAC CACCATGCGAATCCTCTCGGGCGAAACCAAGCCCTACGGAGGATCCGTA 
ACCACATCTGGTGAAATCGGTTACCTGCCCCAGGACTCCCGCGAAGGCAACATCGAACAA 
ACCGCCCGC 

>RXN02994 

ATCAAGATGACGGGAGTGCAAAAATACTTCGGCGACTTTCATGCCCTTACGGATATTGAT 
CTTGAAATTCCCAGAGGACAAGTTGTCGTCGTACTTGGACCATCCGGATCCGGCAAGTCA 
ACCCTTTGCCGCACGATCAACCGTCTCGAAACCATCGAGGAAGGCACCATCGAAATCGAT 
GGAAAGGTTCTCCCAGAAGAAGGTAAAGGCTTAGCCAATCTCCGCGCCGATGTCGGAATG 
GTATTCCAGTCCTTCAACCTCTTCCCCCACCTCACCATCAAAGACAACGTCACTCTTGCA 
CCCATCAAAGTGCGAAAGATGAAAAAGTCTGAAGCCGAAAAGCTTGCGATGAGCCTGTTG 
GAACGCGTCGGCATCGCAAACCAAGCTGATAAATATCCGGCGCAACTGTCCGGCGGTCAG 
CAACAGCGTGTGGCCATCGCGCGCGCACTTGCGATGAACCCAAAGATCATGCTTTTCGAC 
GAGCCCACCTCCGCCCTTGACCCTGAAATGGTCAACGAAGTGTTGGACGTCATGGCAAGC 
CTTGCCAAGGAAGGCATGACGATGGTGTGTGTTACCCACGAGATGGGATTCGCACGCAAA 
GCAGCCGATCGTGTGTTGTTCATGGCGGATGGGCTCATTGTGGAAGATACGGAACCAGAT 
TCCTTCTTCACCAACCCTAAGTCTGATCGTGCAAAAGACTTCCTCGGCAAGATCCTTGCC 
CAC 

>RXN02 994-downstream 
TAGTTTTTGGCTGCGCCTCTATC 

>RXN03020-upstream 

CGCCGCAGCAGGACTCATCGGTGCCGCCATTTCACTCGGCCCCATCCTTCGCGTCGAACC 
AC G C T C C G CAC T CAT G AAC G C AT AAG AAAAGG AAC C T CAC 

>RXN03020 

ATGACTCTCCACGTTTCAAATCTCAATCTGACCGTCGCCGACGGATCCACCTCACGCACC 
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CTGCTCAACAACATACACTTTTGGATGTCCAACCAGGCGAAGTCGTCGGTATCACCGGCC 
CATCCGGCTCCGGAAAATCCACCCTACTCGCCGTCCTCGGCTGCCTCCAAAGCGCCCGAT 
TCCGGCACCGCGACGCTCGGCGACATCGACCTGCTCAACCCCCAAAACCGAGCTGCTTTA 
CGACGCAACCACCTAGGAATTGTCTTCCAACAGCCAAACCTGCTCCCCTCGTTGACTGTC 
CTCGACCAACTGCTGCTCATTCCCCGGCTCGGCAGGATCCTCCCGCCCAGCCGCAGCGCA 
CGCACCCAACACAAAGACAAAGCCCTTTCACTTCTGAACTCCATCGGACTCGGCGACTTA 
GCAAAACGCAAGGTCAGCGAACTATCCGGTGGACAACAAGCCCGCGTTAACTTGGCCCGC 
GCGCTGATGAACTCCCCCAAGCTCCTGCTTGTCGATGAACCCACCGCCGCCCTCGATCAA 
CATTCCGCCAGCGAAGTCACCGAACTAATCGTCTCGATGGCCCACCAATACAACGCCCCC 

ACA 

>RXN0 308 0-upstream 

CTTGCAAACAGGCGTGGTGGTGGCGTTCATTGGCTCACCAATTTTCCTTTATTTACTGCT 
CAGCATGCGCAAGCGACGCGGATTGGGGCTGTAAAAACTC 

>RXN0308 0 

ATGCCTCAATTAGTTGAAATTCGTGATCTCAACGTTGAATTCCCCTCTCGCCATGCAGTG 
AAAAACGTGTCTTTTTCTGCACCTGCTGGAAAAGTCACCGCACTGATTGGCCCAAATGGT 
GCTGGTAAAAGTACTGCCCTTTCGGCGATTGCAGGATTGGTTGAATCCACCGGCGAGGTA 
ATGGTTGGTGGGAGTGGGGTTGCGTCGAAAAGCGCTAAAGCCCGAGCCCGCCTGCTCTCA 
CTCGTGCCGCAAAACACCGAGTTGCGCATTGGTTTTAGTGCACGCGACGTTGTCGCGATG 
GGCCGCTACCCGCATCGTGGCCGCTTCGCCGTGGAGACCGACGCAGATCGACGCGCCACC 
GATGACGCCCTGCGCGCCATCAACGCGCTCGACATCGCCGAGCAGCCCGTCAACGAATTA 
TCGGGCGGCCAGCAGCAGCTCATCCACATCGGCCGAGCGCTCGCCCAAGACACCGCCGTC 
GTGCTTCTCGACGAGCCCGTCTCCGCCCTTGATCTACGGCACCAAGTTGAAGTCCTTCAA 
CTCCTGCGCGCCCGAGCTAATTCCGGCACCACCGTGATCGTCGTCCTTCACGATCTCAAC 
CACGTTGCCCGTTGGTGCGACCATGCAGTGTTGATGGCCGACGGCGAAGTTGTCTCCCAA 
GGTGACATCCGCGAGGTGCTCGAACCTGCCACACTGTCCACCGTGTACGGACTGCCCATT 
GCGGTGCGCGATGATCCCGAAACCAGCTCACTTCGCGTGATCCCGCATCCAAATCCCTTT 

>RXN030 8 0-downstream 
TGATTGAAAGTTTGACTTAAAAA 

>RXN0 30 81 -upstream 

ACGGACTGCCCATTGCGGTGCGCGAT GATCCCGAAACCAGCTCACTTCGCGTGATCCCGC 
ATCCAAATCCCTTTTGATTGAAAGTTTGACTTAAAAACCC 

>RXN03081 

ATGAAAAAATCACTCATCGCCATTGTTGCCAGTGCGCTCGTGTTAAGCGGCTGCACCTCT 
GATTCTTCTGACTCTTCCGGCACTTCCGGAACTGTGGAAACCACTTCGATTACAACCAGC 
GTTGCCGCAGCTGACGGCGCATTCCCACGCACCGTCACACTCGACGATTCCTCCATCACC 
TTAGAATCCAAACCAGAGCGCATCGCCGTACTCACCCCAGAGGCAGCATCCTTGGTTCTC 
CCCATCACAGGCGCCGACCGCGTCGTGATGACCGCCGAAATGGACACCGCTGACGAAGAA 
ACCGCAGCTCTGGCCTCCCAAGTGGAATACCAAGTCAAAAACGGTGGCAGGCTCGACCCC 
GAACAAGTTGTCGCCGGCGACCCAGATTTGGTGATCGTCAGTGCGCGTTTCGATACCGAA 
CAAGGCACCATCGACATTTTGGAAGGCCTCAACGTCCCG 

>RXN030 81-downstream 
TAGTTAACTTCGATTCAGACGCT 

>RXN0 31 08 -upstream 

CAACCAGCCTGCCACGTTGCTGGATGGACCGTCGTAAT CATCGGCATCACCGGCTTAATC 
C T T G AC C AC C T CAT C GG T GAG T T G C AG AAAG T AG T T C GC T 

>RXN03108 

ATGACTAAACCAAACGCTTCCGTCGAGCTGAATACGATCACCAAGTCCTACGGCTCCACC 
ACTATCATTGGCGATACGAGCATCACCATCAACGACGGTGAATTCGTCTCCCTCCTCGAC 
CCTTCCGGCTGCGGAAAATCAACAATTCTCAAAATGATCGCCGGACTGGCCTCCCCATCC 
ACCGGCACAGTCAGCGCAGGCAACGAAGAAATTAAAGGACCAGGACCTGACCGAGGCATG 
GTTTTCCAAGACCACGCCCTCCTGCCC 
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>RXN0 3 108 -downstream 

T GAT T G AC C G C AC G C G G C AAC AT 

>RXN0 31 1 6-upstream 

AGGGGAATGGCTTAATATCGTAGGTCCCAACGGCTGCGGAAAGAGTACGTTGCTGCACGC 
TTTTGCTCAGGTACTGTCACTGGAATCGGGAAGGCTGAAA 

>RXN03116 

ATGGGGGAGGGGGACGTCGAAAAGCATTTTGCTTTTGGTCTTAAAGCTGCGAAGCAGCGT 
CGCTTTTTCGCGCGTACCGTGGCCCTCATGCCACAGAATCCTACTATTCCTGCAGGTCTG 
AGCGTTTTTGATTATGTGCTGCTGGGGCGTCATCCGCACAGTTACGCGCCGGGGCGTGCT 
GATGATGAGATCGTGAAGCGGTGCCTCGCTGATCTGAAATTGGAGCATTTCAGCGACCGC 
GGCTTAGACGAATTGTCCGGCGGCGAGCGTCAACGCGTCAGCCTTGCCCGCGCGCTCGCC 
CAAGAACCGCGCATCGTGCTTCTCGACGAGCCGACCTCCGCGCTTGACATCGGCCATGCG 
CAGGAAACGCTTGAGCTTATCGACGCCATCCGGCACCGACTCGGCCTCACCGTGATCGCG 
GCGATGCATGACCTCACCCTGACTGCGCAATACGGCGATCGGGTGCTCATGATGAATGGT 
GGCCGCAAAGTTTTCGAGGGCACTGCAGCCGAAGTGCTCACCGCGCAGCGGATTTCGGAG 
ATTTATGATGCCACTGTGATTGTTGAGGTTATTGATGGGCGTCCCGTGGTGATTCCGCAA 

CGGTCGCAC 

>RXN03116-downstream 

T G AC CTGTTGTGG C AG AC C AG AC 

>RXN0312 9-upstream 

GCTGAGGTTGAGACCAAGCTGAACACCATCTACACCCGCGACATCGAACCACTTATTTAA 
TCCGAGCACTTCAGCTACACCTATTTAAGGAGGCTGTGAC 

>RXN03129 

ATGGCGTCAATCGTCTTTGAAAACGTCACACGCAAATACTCTCCGGGCGCACGCCCGGCC 
GTCGACAAGCTTAATTTGGAAATCGCCGACGGCGAGTTCCTAGTTCTCGTTGGACCCTCA 
GGCTGTGGAAAGTCCACTTCTTTGCGCATGCTGGCTGGTCTTGAGCCTATCGACGAGGGA 
CGTCTACTCATTGATGGTAAAGACGCCACGGAACTGCGTCCGCAGGATCGTGACATCGCT 
ATGGTCTTCCAGAGCTACGCGCTGTACCCGAATATGACTGTTCGGGACAACATGGGCTTT 
GCGCTGAAGAATCAGAAGGTGGCTAAGGCTGAGATCGAAAAGCGTGTTGCTGAAGCCTCA 
CGCATTCTGCAGCTGGATCCGTATCTTGATCGTAAGCCTGCAGCTTTGTCTGGTGGTCAG 
CGCCAGCGCGTGGCCATGGGCCGTGCAATTGTGCGTGAGCCATCGGTGTTCTGCATGGAT 
GAGCCACTGTCCAACCTAGATGCGAAGCTGCGTGTGTCTACGCGTGCGGAGATCTCTGGT 
TTGCAGCGTCGCATGGGCGTGACCACGGTGTATGTGACTCACGATCAGGTCGAGGCCATG 
ACCATGGGTGATCGCGTCGCTGTGCTTTTGCTCGGTGTGCTGCAGCAAGTAGACACCCCG 
CAGAACCTGTACGACTACCCAGCAAATGCGTTCGTCGCCAGCTTCATTGGTTCCCCTTCC 
ATGAACTTGATTGAGGGCACCATCCGTGGCGATAAGGTCACTTTGGGTACTGGAATTCAG 
ATTTCAGTTCCTGATGAGGTGGCAGCAGAGGTTCGCAACAACCCGGATCGCTTTGAGGGT 
CGTCCAGTCATTGTTGGTGCTCGTCCCGAGCACATGTATTTGACCACGGCGAATGAGAGT 
GGTGCTGTATTGGGCGAAGTCAGCCACATTGATGAGCTCGGCGCGGATTCAATGGTCTAC 
GTATTGGCGTCTGGTGTGAAGAACCCGAATACTGATCTTTTGGGTGAGGGCATTCCAGAG 
GATATGCGCGTGACCGTTGTCGGTGCTGAAGAGACCGATAAGGCCCGGCTGGGTATTCGT 
GTTGAGCGCCATCACGGTCTGAAGGCCGGCGATAAGGTGCACGTTGTTGCTGCACCGAAG 
GATGTTCACCTCTTCGACGGTCTTGATGGCCGTCGAATCGGTGCATCGGTTCTAGCTCCA 

GCCCATACAGTCCAGTCTGGTCAC 

>RXN03129-downstream 
TAGATTATTTACCAGTGCAACTC 

>RXN0 31 64 -upstream 

CTTTTTTG CAT C C AG AT G C AC AAAG C C G T GG C AC AAAC G AG AC AAAC T GAG C AC AAT GG C 
T G T CAT GGC AT AT C AAC CAGC AGAC AAT CGC T AT G ACG AC 

>RXN03164 

ATGATCTACCGCAGGGTGGGAAATTCTGGGCTGAAGCTTCCGGCAATTTCGCTTGGGCTG 
TGGCACAACTTCGGTGAT GACAAGCCGCTTTCAACGCAGCGCAGCATTATTCACCGCGCG 
TTTGATAGGGGAGTCACTCACTTCGATTTGGCTAATAACTATGGACCTCCAGCAGGTTCC 
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G C AGAG ACC AACT T T GGC AGGAT T T T GCGT G AGG AT C T CAAAAGCC AC CG C GAT G AGT T G 
ATCATTTCTTCCAAGGCGGGTTGGGATATGTGGCCTGGACCTTATGGTTTTGGTGGTTCC 
CGAAAGTATCTAGTGAGTTCCCTTGATCAGTCCCTGACTCGCCTCGGCTTGGATTACGTG 
GATATTTTCTATCATCACCGCCCGGATCCAGATACTCCTTTGGAAGAAACCATGTACGCA 
TTGCGTGACATTGTTGCGTCTGGAAAGGCTCTTTACGTGGGTATTTCTTCCTACGGTCCA 
GAGCTCACAGCGGAGGCGGCTGAGTTCATGGCGGAGGAGGGCTGCCCGCTTCTGATTCAT 
CAGCCAAGCTATTCCATCATTAATCGTTGGGTGGAGGAACCGGGCGATGACGGTGAGAAC 
TTGTTGCAGTCAGCTGCCAACAATGGTCTTGGCGTCATTGCTTTCTCACCACTTGCGCAG 
GGCCTGCTCACGGACAAATATCTCGATGGAATTCCAGAGGGTTCCCGCGCCAGCCAGGGT 
AAGTCCCTGTCTGAGGGCATGTTGAACGTGAACAATATTGATATGGTCCGCAAGCTCAAT 
GACATCGCCCAGGAACGCGGGCAGTCACTTGCGCAGATGGCGCTTGCATGGGTGCTGCGC 
GAGCAAAGAGAGTACGGCGCCGGATTACCG 

>RXN0 3 164 -downstream 

T G ACC AG T GC AT T GAT T GGT GC T 

RXS00088 - coding Region 

ATCGAAGACAACCACGGCACCGAAGGGATCTCCCTGCCAATCGAGGGCGTCGCTGCGACCGACAACCGC 
GCATTCGAACTGCTTGATCGCTGGGGTGTAGAGCTCGTTGCAGCTCCACTTCAGCTGGTTCCATTTACC 
GTTACGGGCTACACCGAAGAGGGCGGCGTCGCTAACCTTGGCTCCCACCGCGAGCCAGACCTGGAAGCA 
CTTGCTGCTGCACAGCCTTCCCTGATCATCAACGGCCAGCGCTTCGCTCAGTACTACGATGACATCATT 
GCCCTGAACCCTGACGCAACCGTTGTTGAGCTAGACCCACGCGATGGCGAGCCACTTGACCAGGAGCTT 
ATCCGCCAGGCTGAAACCCTCGGTGAGATCTTCGGCGAAGAAGAAGATGCTGCAAAGATCGTTGCTGAT 
TTCGAGTCCGCACTTGAGCGCGCTAAGACCGCATACGCAGCAATCTCCGACCAGACCGTCATGGCAGTT 
AACGTTTCCGGCGGAAACATTGGCTACATCGCTCCTTCCGTTGGACGCACCTACGGTCCAATCTTCGAC 
CTGGTTGGACTCACCCCAGCACTCGAGGTTGGCAACGCGTCCTCCGACCACGAGGGCGACGACATTAAC 
GTCGAAGCAATCGCAGCTGCAAACCCAGACCTGATCCTGGTCATGGACCGCGATGGTGGCACCAGCACC 
CGCAACGAAGCTGATTACGTTCCAGCAGAGCAGATCGTCTCCGACAAT GAAGCACTGGCAAACGTCAAG 
GCTGTCACCGACGGATACGTTTACTACGCACCTGCAGATACCTACACCAACGAAAACATCATCACCTAC 
ACCGAGATCCTCAACGGCATGGCAGATATGTTCGAGAAGGCAGCTCAG 

RXS00088 - 3 r -Region 
TAGGGGATCGATCCCACACTGAC 

RXS00372 - 5' -Region 

GCAGACATTTCCATAAGTCCTGCGAAATGCGCCCATTCATGTAAAGATGTTATTTCCTCCCCCAAACAC 
TCCTTAAAATTTCAAGAAGGGCCTTATTTTC 

RXS00372 - coding Region 

ATGTCTTCGAAGCACCCTTTGAAGCGCACTGCCGTTACTGTTTTTGCACTCGGCGCTTCCGCTGCTCTC 
CTCGTGGCTTGCTCTGAACCTTCTGAGGACGTTTCCACCGCAGAGACCACCACTGCAAGCTCTTCCGCT 
AACGCATCCGATGCAGCCGGTGAAAAAGTAACCATCACCGTCTACACCTCTGAGCCTGAGGAAAAGGTC 
GATGAGATCAACAAGGCGTTCATGGAAGCCAACCCAGATATTGAGGTTGAGGTGTACCGCGCTGGTACT 
GGCGATCTGACTGCTCGCATTGAAGCTGAAAAGGCATCCGGTTCTATCGAGGCTGATGTGTTGTGGGCT 
GCGGATGCTGCAACCTTTGAAACTTATGCAGCACAGGGCGACCTTGCAGAGCTGGAAGATGTTGAGACT 
TCCGACATCATTGAAGAGGCTCTGGATGCTGAGAACTTTTATGTAGGCACCCGCATCATCCCAACCGTG 
ATTGCATACAACACTGAAGTTGTTGATCAGGCTGAGCTTCCTACGTCTTGGGCTGATCTGACTGATCCT 
AAGTATGCAGGCCAACTGGTCATGCCGGATCCAGCTGTGTCTGGTGCTGCAGCCTTCAATGCTTCTGTG 
TGGAAGAACGACCCTGCGCTTGGCGAAGCCTGGATCACCGCCTTGGGTGAAAACCAACCAATGATCGCT 
CAGTCCAACGGCCCAACCTCCCAGGAGATCGCTGGCGGTGGCCACCCAGTGGGCATCGTGGTGGACTAC 
TTGGTGCGCGACTTGGCTGCTGCTGGATCTCCAATCGACACCATCTACGCATCGGAGGGTTCTCCTTAC 
ATCACTGAGCCTGCAGGTGTGTTCGCTGATTCTGAAT^GAAGGAAGCAGCCGAGCGCTACATCAACTTC 
CTGCTGTCTGTTGAAGGCCAGGAAATCGCAGTTGAGCAGGCATACCTGCCAGTGCGTGAAGATGTCGGA 
ACTCCAGAGGGCACCCCCGAGTTGGCTGACATCGAGCTCATGACCCCTGACCTGGAGGTTGTAACCGCT 
GATAAGGCGGCTGCTGTTGAGTTCTTCCAAAACGCAATGAAC 

RXS00372 - 3' -Region 
TAGTTTTCCTATGCAGTTATCTC 

RXS00453 - 5' -Region 



Appendix A, page 7 9 



Attorney Docket No.: BGI-131CP 



TAGTGGGGCGTGAAAAAATAGCTCATTTAAGAGGAGAAGCAACCCCGTGGCGAAATTGCTATTCAGGTT 
GGGGCGATGGTCCTATAATCGCAAGTGGATT 

RXS00453 - coding Region 

GTGATTTCGGCATGGCTACTTATTTTGGCCATTGTTGGTGGTCTGGCCCTGACGATGCAGAAGGGGTTC 
AGTAACTCTTTCACTATTGAAGACACCCCTTCGATTGATGCCACTGTTTCTCTGGTTGAAAATTTCCCT 
GATCAGACGAACCCGGTGACGGCCGCCGGAGTTAACGTGGTTTTCCAATCCCCGGAAGGAACCACGCTT 

GAT GAT C C T C AGAT GAT G AC T GC GAT GG AT G C AG T C G T T GAT T AC AT T GAGG AC AAT T T GC C T GAT T T T 
GGTGGGGGAGAGCGCTTCGGCAATCCTGTTGAGGTGTCTCCTGCGTTGGAAGAGATGGTCATCGAGCAG 
ATGACCAGCATGGGGCTTCCTGAGGAAACCGCTGCAAAGGATGCTGCCAATCTGGCGGTGTTGAGCGAA 

G AC AAAAC CAT T GGC T AC AC C T C T T T C AAC AT T GAT G T T G AGG C CG CAGAAT AT G T G GAGC AAAAAC AC 
CGCGATGTGATCAACGAAGCGATGCAAATCGGTGAAGATTTAGGTGTCCGGGTGGAAGCCGGTGGACCT 
GCTTTCGGTGATCCAATTCAGATTGAAACCACCAGTGAGATCATCGGTATTGGCATCGCGTTCATCGTG 
TTGATTTTCACCTTTGGTTCTTTGATTGCTGCAGGCTTGCCTTTGATTACCGCGGTGATCGGCGTGGGC 
ATTGGTGCGCTGGCAATTGTGCTGGCCACGGCGTTTACTGATCTCAACAATGTGACTCCAGTGCTCGCA 
GTGAT GATTGGCCTGGCCGTGGGCATTGACTACGCGCTGTTTATTTTGTCTAGGTACCGTGCGGAGTAT 
AAGCGCATGCCACGTGCCGATGCTGCCGGAATGGCGGTGGGCACAGCTGGTAGTGCGGTGGTGTTTGCT 
GGCGCGACGGTGATTATCGCGCTGGTAGCCCTCATCATTGCGGATATCGGATTCCTCACGGCCATGGGT 
ATTTCTGCGGCGTTTACGGTGTTCGTGGCTGTGCTCATTGCGTTGACGTTTATCCCGGCGCTGTTGGGT 
GTGTTTGGTGGTCATGCGTTCAAGGGCAAGATCCCTGGAATTGGTGGAAACCCAACGCCAAAGCAGACG 
TGGGAGCAAGCGCTTAATCGTCGTTCCAAGGGTCGCTCATGGGTCAAGCTTGTACAGAAAGCACCGGGT 
CTTGTGGTGGCAGTGGTGGTCTTGGGTCTTGGTGCCTTGACCATTCCTGCAATGAACCTGCAGTTGTCA 
CTGCCTTCTGACTCCACCTCCAATATTGATACCACTCAGCGTCAGTCGGCTGATTTGATGGCAGAGGGC 
TTTGGCGCGGGCGTTAATGCGCCGTTCTTGGTCATCGTCGATACGCATGAGGTCAATGCTGATTCCACC 
GCATTGCAGCCACTGATTGAGGCACAGGAGCCTGAAGAGGGCGAGTTCGATCGGGAGCAGGCGGCTCGT 
TTTGCTACCTATATGTATGTCACCCAGACCTACAATTCCAACATCGATGTGAAGAATGCGCAGATCATC 

AG CGT C AAT GAT GAT T T C AC T G C G G C G C AG AT T C T C G T G AC T C CAT AC AC C G G AC C T GC G G AT AAAG AG 
ACCCCTGAGTTGATGCACGTGCTGCGTGCGCAGGAAGCTCAGATTGAGGATGTTACGGGAACTGAACTG 
GGTACCACTGGGTTTACGGCGGTTCAGTTGGACATTACTGAGCAGCTGGAAGACGCAATGCCGGTTTAC 
CTCGCTGTGGTTGTTGGTTTGGCTATTTTCCTCCTCATTCTGGTGTTCCGTTCCCTGCTTGTTCCGCTG 
GTTGCTGGCCTTGGCTTCTTGTTGTCTGTGGGTGCGGCCTTCGGTGCGACGGTGTTGGTCTGGCAGGAG 
GGCTTCGGTGGCTTTGTGAACACCCCTGGTCCGCTGATTTCCTTCATGCCGATCTTCCTCATCGGCGTG 
ACCTTCGGTTTGGCCATGGACTATCAGGTGTTCCTTGTGACTCGCATGCGCGAGCACTACACCCACCAC 
AATGGCAAGGGACAGCCTGGTTCCAAGTACACCCCGGTTGAGCAGTCAGTGATTGAAGGCTTCACGCAG 
GGCTCCCGCGTGGTTACAGCAGCGGCACTGATCATGATTGCCGTGTTCGTGGCGTTTATTGATCAGCCG 
TTGCCATTTATTAAGATCTTCGGTTTCGCGTTGGGTGCGGGCGTGTTTTTCGATGCTTTCTTCATTCGC 
ATGGGTCTGGTCCCCGCGTCGATGTTCCTGATGGGCAAGGCCACGTGGTGGATGCCTAAGTGGCTGGAT 
CGAATTCTGCCAAGTTTGGACATTGAAGGCACCGCACTGGAGAAGGAATGGGAGGAGAAGCAGGCTGCA 

CGT 

RXS00453 - 3' -Region 
TAGACTTGGCACCTATGTCAGAT 

RXS00479 - 5' -Region 

TAGATCCCAAGGCTCAAAATTTATTACTTAAACAAGTTGAGCAACTAGCCAGCCGCAAATCTTAGAACT 
AACCTTTACGCCTTTAACGGAAGTGAATTTG 

RXS00479 - coding Region 

AT G T C T AC T AG CAT C AC AAC AG AG AAC AAGAAGAAAT CTGGTCCTCCTCGCTT GAT GAG AAT C T T T C T G 
CCCGCCTTGCTAATTTTAGTTTGGCTTGTAGGAGCTGGAGTCGGCGGTCCTTATTTTGGCAAGGTTAGT 

GAG GTCTCCTC C AAC AG CC AG ACC AC AT AT C T G C CAGAAT C T GC C G AT GC C AC T C AAGT AC AGG AAC AG 
TTGGGAGATTTTACTGATTCTGAATCCATCCCAGCCATTGTCGTAATGGTCAGCGATG?iACCCTTAACA 
CAGCAAGACATCACACAACTCAATGAAGTTGTTGCTGGGCTTTCAGAATTAGACATAGTTTCCGATGAA 
GTCTCCCCTGCTATTCCATCCGAGGACGGCAGAGCTGTCCAAGTGTTTGTCCCCCTCAATCCATCAGCG 
GAGCTGACGGAAAGCGTCGAGAAGCTCTCTGAGACCTTGACCCAGCAAACGCCGGACTATGTGAGCACC 
TATGTGACCGGACCGGCTGGGTTTACCGCTGATCTCAGCGCAGCTTTCGCGGGTATTGATGGGCTACTC 
CTAGCAGTCGCCTTGGCTGCCGTCCTTGTCATTCTTGTCATCGTCTATCGCTCCTTCATTCTGCCCATC 
GCCGTGCTTGCCACCAGTTTGTTTGCGCTGACTGTAGCTCTATTGGTGGTGTGGTGGCTAGCTAAGTGG 
GACATCCTGCTGCTTTCGGGTCAGACTCAAGGCATCCTCTTCATTCTGGTCATTGGCGCCGCCACCGAC 
TACTCATTGCTATACGTTGCTCGTTTCCGTGAAGAGTTACGCGTTCAACAAGATAAAGGGATAGCCACA 
GGGAAAGCCATCCGGGCATCGGTGGAACCCATTCTTGCCTCGGGCAGCACTGTTATTGCGGGCCTCCTT 
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TGTTTGCTATTTAGTGATTTGAAATCTAACTCCACGCTAGGTCCAGTAGCTTCGGTGGGCATTATTTTT 
GCAATGCTTTCTGCTCTTACTCTGCTACCAGCCCTGCTGTTTGTATTCGGTCGGGTGGCCTTTTGGCCC 
AAGCGACCAAAATACGAACCTGAAAAAGCCCGTGCGAAAAACGACATCCCCGCCAGCGGGATCTGGTCA 
AAAGTGGCTGATTTAGTGGAGCAGCATCCTCGTGCAATCTGGGTATCTACACTTATTGTGCTTCTCTTG 
GGTGCGGCTTTCGTTCCCACACTAAAAGCGGACGGTGTGTCCCAATCCGACCTAGTTCTGGGTTCCTCT 
GAAGCACGTGATGGCCAGCAGGCTTTAGGCGAACACTTCCCCGGTGGATCCGGCAGTCCTGCTTATATT 
ATCGTTGATG/^AACACAGGCAGCACAGGCTGCTGACGTAGTCCTTAACAACGACAATTTCGAGACTGTA 
ACTGTAACTAGTGCTGACTCCCCCTCTGGCTCAGCCCCAATCACCGCTGACGGTATTGTGCCGTTAGGT 
TCTGGTACAGCTCCAGGCCCGGTAGTTGTAGAAGGGCAAGTCCTTTTACAAGCAACACTTGTCGAAGCA 
C CAGAT T CCGAAG AAGCT C AAAAAGC T AT T C GC AG TAT C CGC C AAAC T T T T GCAG AT GAAAAT AT AT C A 
GCGGTAGTAGGCGGTGTCACTGCAACTTCCGTAGACACTAACGATGCCTCCATCCATGACCGCAACCTG 
ATCATCCCAATTGTATTGCTGGTCATTTTGGTTATTCTCATGCTGTTGCTGCGGTCTATTGTCGCACCA 
CTCCTGCTAGTAGTCACCACCGTGGTGTCTTTTGCTACTGCTTTAGGCGTGGCTGCTTTACTTTTCAAT 
CACGTTTTCAGTTTCCCAGGAGCAGACCCCGCAGTACCTCTCTACGGATTTGTATTTTTAGTAGCCTTG 
GGCATCGACTACAACATTTTCTTAGTCACCCGAATCCGTGAAGAAACCAAAACCCACGGCACAAGACTT 
GGAATTCTTCGAGGCCTGACAGTAACCGGCGGAGTAATTACCTCAGCTGGAGTAGTTCTCGCCGCAACG 
TTCGCAGCACTCTATGTCATCCCAATTCTATTCCTGGCACAAATTGCCTTCATTGTCGCTTTTGGAGTT 
CTTATTGATACCCTGCTCGTTCGCGCCTTCTTGGTGCCTGCTTTGTTCTACGACATCGGACCGAAAATC 
TGGTGGCCGT C AAAAT T G T C C AAT C AGAAAT AC C AG AAG C AGC C T C AG C T A 

RXS00479 - 3' -Region 
TGACACACCAAAATTCGCCTCTC 

RXS00654 - 5' -Region 

CAGCAATAGCGATTATTGCTTGATTGTGTGTTTTTAGATCTTCGGTTCTCTTCACTCAACTGCTGTGAA 
GTGCCACCTGTTTGGAAAGGCGAACACGATA 

RXS00654 - coding Region 

GTGCTCGATATTTTGATTTACCCGGTGTCTGGAGTGATGAAGCTGTGGCACCTGCTTCTTCACAACGTT 
GCGGG TTTGGACGATTCACTGGCGTGGTTCTTTTCCCTTTTCGGCCTTGTCATCACGATCCGTGCAATT 
ATCGCGCCTTTCACCTGGCAGATGTATAAGTCGGGCCGCACTGCCGCACATATTCGTCCTCACCGCGCT 
GCGCTCCGGGAAGAATACAAGGGAAAGTACGATGAAGCGTCCATTCGGGAGTTGCAGAAGCGCCAGAAT 
GATTTGAATAAGGAATACGGCATTAACCCGCTGGCAGGTTGTGTGCCTGGGCTGATCCAGATACCGATT 
GTCCTTGGTCTTTACTGGGCACTTCTCCGCATGGCTCGCCCTGAAGGTGGTTTGGAAAATCCCGTCTTC 
CAGTCGATCGGCTTCCTAACTCCTGAGGAAGTGGAATCTTTCCTCGCTGGTCGCGTGAGCAATGTGCCT 
CTGCCCGCTTATGTTTCGATGCCCACTGAGCAGCTAAAATATTTGAGCACCACGCAGGCGGAAGTTCTT 
AGTTTCGTTTTGCCACTGTTCAT CACAGCCGCAATCCTCACCGCAATCAACATGGCGATGTCCATGTAC 
CGCAGCTTCCAAACCAACGATTACGCATCCGGATTCTCTAACGGCATGCTGAAGTTCATGATCGTGATG 
TCGATCCTCGCGCCGATCTTCCCACTGTCCCTTGGCCTCACAGGACCATTCCCCACAGCAATCGCACTC 
TATTGGGTCAGCAACAACCTGTGGACGCTCCTCCAAACAATCATCATGATGGTCATTTTGGAACGCAAA 
TACCCACTTACCGACGATTTCAAAGTGCACCACCTAGAGCAGCGCGACATCTACCGCGCAAAACAAAAA 
GAAAAGCGCATCTTCCTGTGGACACGACGCAAAAACCGCGCCCTGATGATTCTCACCCCATGGAACGCC 
TCAACGCTTCACGCAACAAACGTGGAACTCACCAAAACCCGTACTGCCGAAATCAACGAAGCAAAACAG 
GCCCGCAAAGAAATCGCGAACAAGAGGCGCGAAACGCAACGTGAAATGAACCGCGCCGCCATGCAGCGC 
TTAAAGCAGCGTCGCGCTGAGGTTAAAGCTAAAAAGAAGGGGCTTATCGACGCCTCCCCCAACGAAGAT 
ACCCCTTCGGAAAATGAAGAAACTAAATTGAGTAGTCCGCAGGTGGAGCCGACAACAACTGCCGAGCCA 
AATCGCGAGCCGTCTCAAGAGGAC 

RXS00654 - 3' -Region 

T GAT GTTGTGGACCAATCGAGAT 

RXS00758 - 5' -Region 

TTCAAGTTTGGCTGTGACTCATGTCGCACATAGTATTTCAATCACCGGATCCGCACGATTGCAAAATCC 
TGGGGAATATTCATAACAACGGAGGTCACTC 

RXS00758 - coding Region 

ATGACTTTGAAGAAGTCTCTCGCTGTAACCACGGCGGCTGCACTTGCTTTGAGCCTTGCCGCTTGCTCG 
TCCGACTCCTCGTCCGACAGCTCCTCATCCTCATCAGGCAGCGAAGGCGGCGACAACTACGTCCTCGTC 
AACGGCACTGAGCCACAGAACCCGCTCGTCCCAGGCAACACCAACGAAGTAGGTGGCGGTCGCATCGTC 
GACAGCATCTTCTCCGGCCTGGTCTACTACGACGTCGACGGCTCCCCTGTCAACGATGTTGCAGAGTCC 
AT C G AAC T C G AAG G T G AC AAG AC C T AC C G CAT C AC CAT C AAAG AC GGC C AG ACC T T C AC CG AT G G C AC C 
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CCAGTTACCGCTGAGAGCTTTGTCAACGCATGGAACTACAACGTAGCTAACAGCACGCTGTCCTCCTAC 
TTCTTTGAGTCCATCCTCGGCTACGAAGT^GGCGTCGAGTCCATGGAAGGCCTCCAGGTCGTCGACGAC 
ACCACCTTCACCGTCGAGCTCACCCAGCCTGAGTCCGACTTCCCACTGCGCCTGGGATACTCCGCATTC 
TTCCCGCTTCCTGAATCCGCATTTGACGACATGGACGCATTCGGTGAGAACCCAATCGGCAACGGTCCA 
TACAAGCTCCAAGAGTGGAACCACAACCAGGACGCCACCATCGTTCCTAACGCGGACTACACCGGTGGA 
CGCCAGGCTCAGAACGACGGCGTGAAGTTCATCTTCTACCCAACCTTCGACTCCGCTTACGCGGACCTG 
CTCTCCGACAACTTGGATGTGCTGGACGCTATCCCAGACTCCGCGTTCTCCTCCTTCGAGGACGAGCTC 
TCTGGCCGTTCCATCAACCAGCCTTCCGCTGTGTTCCAGTCCTTCACCATCCCGGAGAGCCTTGAGCAC 
TTCTCCGGCGAAGAAGGCGTGCTGCGTCGCCAGGCCATCTCCTTGGCCGTCAACCGCGACGAGATCACC 
CAAACCATCTTCGAAGGCACCCGCACCCCAGCGACGGACTTCACCTCCCCTGTCATCGACGGACACTCT 
GATTCCCTCCAGGGCGCAGATGTCTTGACCTACGATCCAGAGCGCGCTCAGGAACTGTGGGCACAGGCA 
GACGAGATCAGCCCTTGGTCCGGCGAGTTCTCCATCTCCTACAACGCAGACGGTGGACACCAGGCATGG 
GTGGACGCAACCGCCAATTCCATCCGCAACACCCTGGGTATCGACGCCATCGGCAACCCATACCCAGAC 
TTCAAGTCCCTGCGTGACGATGTCACCAACCGCACCATCAACGGCGCATTCCGCACCGGCTGGCAGGCA 
GACTACCCGTCCTTGGGCAACTTCCTCGGACCTTTGTACGGCACCGGTGCAGGCTCCAACGATGGTGAC 
TACTCCAACCCAGATTTCGATGCCAAGCTCGCCGAAGCAGCAAACGCGGCCGATGTTGACGCATCAACC 
CCGCTATACAACGAAGCACAGGAAATCCTGCTCCAGGATCTCCCAGCGATCCCAACTTGGTACTCCAAC 
GCAGTTGGTGGATACTCCACCAACGTGGACAACGTGGAATTCCAGTGGAACTCGCAACCTGCGTACTAC 

C AGAT C ACCAAGAAC 

RXS00758 - 3' -Region 
TAGTAGCTTCGCACCACCCGCTC 

RXS00912 - 5' -Region 

C C AC AC C T T T G AAAG GAG C T AAG C G 

RXS00912 - coding Region 

ATGGACAACACCCTCTACACAGCAGGCCTCACAATCGCAGCTGCCTTTTTCATGCTGTCGTTCATCTTC 
ACCATCTACCGCATCATCGTCGGGCCCAACTCCATCGATCGCCTACTCGGCCTGGACGGAACCGTCTCC 

AT GAT T C AAT G C T C CAT G G C C AC C T AC AT C T G C T G G AC AC T C GAC AC C AC CG T C AC C AAC T T CAT GAT G 
GTCATCGCACTCTTAGGATTCATCAGCTCTGTATCCGTAGCCCGCTTCCGCAAGAGGGATGGTGCC 

RXS00912 - 3' -Region 
TAAATGACCCTGCAACTATTCAC 

RXS00932 - 5 r -Region 

CCCAATTAATTTATGCACTTCGGTGAGGTTACTCACAAAGAGTAGCGTGCAAAGCCCAGCAATAAGGTG 
ATGTTTCAACGATTAGGTTACGGTAGGGGCC 

RXS00932 - coding Region 

ATGACGCCACAGAAACTTCACCGTTTTGCAGCCCTTTTAGAAATGGGTACCTGGACCCTGCTGATCATC 
GGCATGATCTTAAAATACAGTGGAGTGACAGACGCCGTAACCCCTATTGCCGGCGGTATCCACGGCTTT 
GGCTTCCTCTGTTTTGCAGCCATCACCATCACCGTGTGGATCAATAATAAGTGGACATTCCCGCAGGGT 
ATCGCAGGTTTGATCGTCTCTGTTATCCCGTGGGCTGCATTGCCATTTGCATTGTGGGCAGACAAGAAG 
GGCCTCGTTGCCGGCGGATGGCGCTTTTCAGATCCGTCCGAAAAGCCACACACTTTCTTTGACAAGATC 
TTGGCTCAATTGGTCAGGCACCCAATCCGATCCATTTTAATTCTGCTGGTGATTATCGCCGTCGTCTTC 
TCTATCTTGCTGGCGATGGGACCACCTTATGATCCAGATGCCATCGCAAACACTGTGGAT 

RXS00932 - 3' -Region 

T AAAC AAC AGC CT C C T T CAC AT G 

RXS01346 - 5' -Region 

AAGGTGTGGTGAGTCACTGGCTAGATTTGATTTGTTGGCCATACCAAATCGGCCCACACAGGCACGTTG 
CAAACAGCAACGCTCACCCATAGGAGATTTA 

RXS0134 6 - coding Region 

ATGCGCACAGCCACAAAAGTCATCGCAACAGTGATGGCCTCAACCCTGGCTATCGGGCTGGCATCTTGT 

TCCAGCTCTAGTGGCACCCCAGACGTGAATTACGTATCCGTCAACGGCACCGAACCTCAGCGCGGACTC 

ATCCCGGGCGACACCAATGAAAACGGCGGTGGGCGAGTGGTGGACATGCTGTACTCTGGGCTCGTCTAC 

T T T GAT GAAG C T GG C G T T G C T C AAAAT GAC C T GG C G GC AT C AAT T GAC C AG G AAAC AG AC AC CAC C T AC 
AAAATCACTTTGCGTGATGGCATCAAATTCAGTGACGGATCGGATATTACTGCCACTGATTTTGTGGAT 
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ACCTGGAATTTTGTAGTGGAAAATGGACTGCTCAACACTTCTTTCTTCTCACCGATTAAAGGGTATGAG 
GAGGGCGTGGAAACGCTCGAGGGTTTGAATGTGGTGGATGATCGCACATTTACCATCGAGCTTGCCCAA 
CCGGATTCTGAGTTCACCCAACGCATTGGCTACTACGGTTTTGCACCGATGCCAGCTTCGGCTCGCGAT 
GATATTGACGCCTTTGGTGAAAACCCCGTGTCCTCTGGCCCTTACAAACTAGAGCAGTGGGATCACAAC 
GCAGAACTGAAAGTGGTGGCCAATGAACACTACGATGGCCCGCGCGCAGCCAACAACGATGGCTTGAAG 
TACGTGTTCTACGCCCAAAATGATGCAGCTTATTCAGATCTGTTGGCTGGAAACCTAGATGTGCTGGAT 
CTCATTCCACCATCGGCGTACACCACCTATGAAGAGGAACTGTCGGGTCGATCCATTAATCAACCTGCG 
GCCTCCTATCTGGAACTCTCCATTCGCATGGAATCCCCCAACTTTGAAGGGCAACAGGGACAGTTGCGT 
CGACAAGC7\ATTTCTATGGCGATTAACCGTGAAGAAATCGCTGAGCAGATCTTCGCCGGCACCTACACG 
CCTGCGCTCGACTTCACCGCGCCCGTGCTCGACGGCTGGCGCGATGATTTGAACGGCAATGACGTGCTG 
ACTTTCCAGCCTGACAAGGCCCGTGAGCTGTGGGAAGACGCTGAGGAGATCGCACCTTTTGAGGGCGAA 
TTGCAGATCAGTTACAACGCGGATGTTCCCAACCGGGAATGGGTGGATGCGGTAGCAAACAGCATCAGC 
AACGAATTAGACGTCAACGCCACTGGCTVATCCTTTCCCCGATTTTAAATCCTTCCGCGACACATACCGC 
ACCACCGGATTGGATGGCGCCTACCGCACCGCGTGGTTTGCGGACTACCCAAGCATCGGCAACTTCCTT 
GGACCTAACTACACCTCGGGCGTGGCCTCCAACGATGCCAAGTACGAAAACCCAGAATTTGATCAATTG 
ATTGCCGACGCCGCAGCAGCCTCCACCAAGGAGGAAACCTTCCAGGCATATGCGCAGGCCCAGGAAATG 
TTGTTGCGCGATCTTCCCGCAATCCCACTGTGGTACCCGAATGTGGTTGGCGGCTACTCAGAATCCGTG 
GACAACGTCTCCGTAAACTGGAAGGCCATACCTGTTTATTGGGCAATTACAAAGCAA 

RXS01346 - 3' -Region 
TAAACTCATTAACCTAAATCCGG 

RXS01425 - 5' -Region 

AGTCCCTATTAATCCCAAGGAGTTTCGACTCACAGTGCTCAATTTCATTTATTGGCCAATTTCGGCCAT 
TCTGTGGTTCTGGCATAAAGCGTTCAGCTTT 

RXS01425 - coding Region 

GTGCTGAGCCCAGATTCCGGAATTACCTGGGCCTTGTCGAT CATGTTCTTGACCTTCACCGTGCGTATG 
GTTCTGGTCAAGCCGATGGTCAACACCATGCGTTCACAGCGCAAGATGCAAGACATGGCTCCAAAGATG 
CAGGCCATCCGCGAGAAGTACAAAAATGACCAGCAGAAGATGATGGAGGAGACCCGCAAACTTCAAAAA 
GAAGTGGGCGTTAACCCCATCGCAGGCTGTTTGCCAATGTTGGTGCAGATCCCAGTGTTCCTGGGTCTG 
TTCCACGTGCTGCGCTCCTTCAACCGCACCGGTTCTGGCGTTGGCCAGCTGGAAATGACCGTTGAGCAA 
AACGCGAACACCCCGAACTACATCTTCGGTGTCGACGAGGTTCAGTCCTTCCTGCGTGCAGACCTGTTC 
GGTGCGCCACTGTCGTCCTACATCACCATGCCTGCTGACGCGTTCGACGCGTTCCTTGGCCTGGATGTC 
TCCCGCCTCAACATCGCGCTGGTTGCAGCTCCAATGATTTTGATCATTGTCGTGGCAACTCACATGAAC 
GCGCGTCTGTCCGTCAACCGCCAGGAAGCTCGCAAGGCAGCCGGCAAGCAGCAGGCCGCTTCCAGCGAT 
CAGATGGCCATGCAGATGCAAATGATGAACAAGAT GATGCTCTGGTTCATGCCAGCCACCATTTTGTTC 
ACCGGCTTCATCTGGACCATCGGTCTTCTTGTCTACATGATGTCCAACAACGTGTGGACCTTCTTCCAG 
CAGCGCTACATCTTCGCCAAGATGGACGCTGAGGAAGCAGCTGAGGAGGAGGAAAAGCGCGCAGCAAAG 
CGCACTACCGCTCCAAAGCCTGGCGTGAAGCCAGAAAACCCCAAGAAGCGTAAGAAG 

RXS01425 - 3' -Region 
TAAAACTTCACTAAAAACCGCCA 

RXS01658 - coding Region 

GATCCACAGATCCTGTCACCAACCTTCACCCAGCAACAGCAGCTGCGAAACTTCTACGGTTTCCCAGAC 
CAGCTGGCGATGGACCGCTTTGAAGTAGATGGCAAACTCCGCGACTTTGTTGTGGCAGCACGTGAGCTC 
GATCCAAACGCCCTGCAGCAAAACCAGCAGGACTGGATTAACCGTCACACTGTTTATACCCACGGCAAC 
GGCTTCATTGCAGCTCAAGCAAACCAGGTGGATGAGGTCGCCCGCGACGTCGGATCCACTCGTGGTGGT 
TACCCTGTCTACACCGTCTCTGATTTGCAGTCGAATGCTCGTGCTGCAGAAAGCGAAGATGCTGAGGAG 
CTTGGCATCAAGGTTGATGAGCCTCGTGTGTACTACGGACCACTGATTGCTTCTGCGACTGATGGTGCT 
GACTACGCAATTGTCGGTGACACCGGCGATGGCCCAGTCGAGTACGACACTGACACCTCCAGCTACACC 
TACGAAGGTGCTGGCGGCGTGGACATTGGAAACATGGTCAACCGTGCGATGTTTGCATTGCGCTACCAG 
GAAATGAACATGCTCCTGTCTGATCGTGTTGGTTCCGAATCCAAGATCCTATTTGAGCGCGATCCTCGT 
TCCCGTGTGGAAAAGGTTGCACCTTGGTTGACCACTGACTCCAAGACCTACCCAACTGTGATTGATGGT 
CGCATCAAGTGGATCGTCGATGGCTACACCACCTTGGATAGTCTTCCGTACTCCACGCGCACCTCACTG 
ACGGAAGCGACTCAGGATGCTGTCATGCCTGACGGCACCCCACAGCCACTGATCACAGATAGGGTCGGT 
TACATCCGCAACTCCGTGAAGGCTGTTGTTGATGCGTACGACGGAACTGTTGAACTCTACGAATTCGAC 
ACCGAAGATCCTGTTCTGAAGGCATGGCGTGGCGTGTTCCCAGACACCGTGAAGGACGGGTCGGAGATT 
TCCGATGAGCTTCGCGCACACCTGCGTTACCCAGAAGATTTGTTCAAGGTCCAGCGTGACATGCTGGCC 
AAGTACAACGTTGATGATTCTGGAACATTCTTCACCAACGATGCGTTCTGGTCTGTCCCAGGTGACCCA 
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ACTGCAGCGGAGGGCCGCCAGGAACTTAAGCAGCCTCCTTACTACGTGGTGGCAGCAGACCCAGAGACC 
GGTGAGTCCAGCTTCCAGCTGATCACCCCGTTCCGTGGACTTCAGCGCGAGTACCTCTCTGCACACATG 
TCTGCGTCGTCTGATCCAGTTACCTACGGTGAAATCACTGTTCGTGTGCTGCCTACCGATTCTGTGACC 
CAGGGTCCAAAGCAGGCCCAGGATGCGATGATGTCATCTGACCAGGTTGCTCAGGACCAAACACTGTGG 
CGTGGATCGAACGATCTGCACAACGGAAACCTGTTGACCTTGCCAGTTGGTGGCGGAGAGATCCTCTAC 
GTTGAGCCGATTTACTCGCAGCGCAAGGAT CAGGCATCGGCCTTCCCGAAGCTTCTGCGCGTGCTGGTC 
TTCTACAAGGGTCAGGTTGGTTACGCACCAACGATCGCTGAAGCCCTATCGCAGGTCGGCATTGATCCG 
AAG G AAG C G C AG G AC AT C G AAG AG G TAG AT G GC AC CG C T AC G AC G CC AT C GAG T GAT GAG AC T G AC AC T 
GACACTGATCAGCCTGCAACCGAAACCCCAACTGCACCAGTGAGTGAGGCGGAAGGAATCGCGGCCATC 
AACGATGCGTTGAGCAACCTTGAAGCTGCTCGCGATAGCTCTTTCGAAGAGTATGGTCGTGCACTCGAT 
GCGCTTGATCGTGCCGTCGATAGCTACCAGTCCGCACAG 

RXS01658 - 3' -Region 
TAGCGTTTGAGTAAACAGCCCGA 

RXS01677 - 5' -Region 

GTCGCCATAGTTGAGTTTTATTCATGGCTTTTAGCTAGGCGACTTTAGTTGAGGGCTTTTAGTTGAGGG 
CTTCCCAGCAGGGATGGTTAAGGAGAATTCA 

RXS01677 - coding Region 

GTGAACCAACAGAGTAAAAAGTGGCTCGTACCGACACTGGTCGTCATCATTGCAGTGCTCCTCATCGCA 
GTTGTTCTGTTGATGTACCGAGGAAATGCGAGTGATACGGCCGAGGGCGTTTCAGCCGCTGCGACTTCG 
GACTCGGCTGCTGCTTCGACTGCTGCTTCGGGTTCCGCTTCTGGTGCTGCGGACTCCGATCTGACCAGC 
GTGGAAGCACGCGACCCTTCCGACCCTGTTGCGGTGGGAGACGTTGATGCACCTGTTGGGTTAGTGGTG 
TTTTCCGACTACCAATGCCCGTTCTGTGCAAAGTGGAGCGATGAAACCCTGCCACAGAT GATGAAGCAT 
GTGGAAGATGGAAACCTCCGCATTGAATGGCGTGAAGTGAACATCTTTGGAGAACCATCTGAGCGTGGA 
GCTCGCGCGGCATACGCTGCGGGTTTGCAGGACGCATACTTGGAATACCACAACGCACTCTTTGCCAAC 
GGTGAAAAACCCAGCGAAGACCTGCTCAGCGAAGAGGGACTTATTAAGCTTGCTGGTGACCTTGGACTA 
GACGAATCGAAATTCACTGCCGATTTCCAATCCCCTGAAACTGCAGTCGCAATTGCGCAACATCAACAG 
CTGGGAATCGATCTTGGCGCCTACTCCACCCCAGCTTTCCTCCTAGGTGGCCAGCCAATCATGGGCGCT 
CAGCCTGCTTCTGTATTTGAAGCCGCCTTCGAGCAAGCACTGGCAGCGAAAGAA 

RXS01677 - 3' -Region 
TAAACCGTGGATGTCGGCCTAGT 

RXS02586 - 5' -Region 

TTCTCTGAGATCGTCATGATGAAGTACATCGCGTTCGGCATGATCGCAGCGCTGATTCTGGATGCCACC 
ATCATCCGCATGCTGCTTGTCCCCCGCCGTG 

RXS02586 - coding Region 

ATGCACCTGCTTCGCGACGACAACTGGTGGGCACCCGGCTTCGTTAAAAAGGCCTACACCGTCATGGGT 
CACGGCTCTGAGGTGGAGGAAGCACCTCGCCCAACCACCCGTCGCCTCAACGACGATGAGGAAGTCACC 
GTGCATGAAGCAGTTGTCGCTGGCGATACCGTGGCATCTCGCGGTGGTTTGAGCACGCAGGAAAACCGT 
GATCTGGTGTCCTTCGTGGAACTTAAGGCTCGTTTGGAAAAGCGCAGGCTTGAGGATCTAGAT 

RXS02586 - 3' -Region 
TAAATCTATGCGAGGATTTTTCA 

RXS02587 - 5' -Region 

AGCCTGGATAACCTGCCAGACGGTGGCGCATGGCTGCAGCCGTTCCGCCCTCTGACTGCCTTGTTATCC 
AACCGCCACAAT T CC CAGGAGT AAT CC ACC C 

RXS02587 - coding Region 

GTGTTTTCTAAATGGGGCCACTTTGCTTACAGATTTAGGCGCATTGTTCCGTTAGTCGTCATCGCCGCG 
ATTTTGGCTTTGTTTGTCATTTTCGGCACCAAGCTGGGCGACCGCATGAGCCAGGAAGGATGGGATGAT 
CCTGGTTCTTCCTCGACCGCTGCGGCGCGCATCGAGTTGGAGACCTTTGGGCGTGACAATGACGGCGAT 
GTCGTGTTGCTGTTTACTGCGCCTGAAGGCACTTCTTTCGATGATGCAGAGGTGTTCTCCAGCATCTCT 
GGCTACTTAGATGGGCTAATCGAGAACAACCCTGATGAAGTCAGCCACATCAACAGCTACTTTGACACT 
CGTAATCAAAATCTCCTCAGCAAAGACGGCACCCAAACCTTTGCAGCTCTCGGGCTCAAAGGTGACGGC 
GAGCAAACGCTGAAGGACTTCCGGGAGATTGAAGATCAGCTCCATCCGGACAACCTTGCCGGTGGCGTC 
ACCACTGAGGTCGCGGGTGCCACCGCTGTAGCCGACGCACTCGATGAGGGCATGGCTGGCGATATTTCA 



Appendix A, page 84 



Attorney Docket No.: BGI-131CP 



CGCGCCGAAGTTTTTGCGCTGCCTTTCGTGGCTATCTTGCTGCTCATCGTGTTTGGCTCAGTTGTTGCC 
GCGGCGATGCCATTGATCGTGGGCATTTTGTCCATCTTGGGTTCGCTGGGCATCTTGGCAATTTTGGCT 
GGATTCTTCCAGGTCAACGTATTTGCACTVATCTGTTGTGACCCTTCTGGGCTTGGGTCTTGCCATTGAC 
TATGGCTTATTCATGGTCTCTCGTTTCCGTGAGGAAATGGATAAGGGCACCCCGGTTGAACAGGCTGTT 
GCCACCACTACGGCGACCGCGGGTAAGACTGTGGTGTTCTCTGCAGCGATGGTGGCTGTGGCGCTGTCC 
GGGTTGTTTGTTTTCCCACAGGCTTTCTTG7\AGTCGGTGGCATTCGGTGCGATTTCCGCGGTTGGCCTT 
GCTGCTTTGATGTCGGTGACGGTGTTGCCGTCGCTGTTCAGCATGTTGGGTAAGAATATCGATAAGTGG 
AGTTTGCGTCGCACTGCTCGAACAGCGCGCCGTTTGGAAGACACCATTTGGTACCGCGTGCCGGCATGG 
GCAATGCGCCATGCCAAGGCAGTGACCGTGGGCGTCGTATTGCTCTTGCTTGCTCTTACAGTGCCGTTG 
ACGGGCGTGAAATTCGGCGGCATCAATGAAACGTATCTGCCACCAGCTAACGACACCCGCGTCGCCCAA 
GAGCGTTTCGACGAGGCGTTTCCCGCCTTCCGCACCGAGCCGGTCAAGCTTGTGGTCACCGGGGCGGAC 
AACAACCAGCTGATCGATATCTATGTTCAGGCCAACGAAGTTGAGGGACTGACAGATCGTTTCACCGCA 
GGTGCGACTACCGATGATGGCACCACGGTGTTGTCTACTGGTATTCAGGATCGTTCCCTCAATGAGCAG 
GTAGTGGAGCAGCTTCGCGCTATTTCCGTCCCTGAGGGCGTTGAGGTGCAGATCGGTGGCACTCCAGCC 
ATGGAGATCGAATCCATTGAGGCGCTCTTTGAAAAGCTCCTCTGGATGGCTCTCTACATTGTGCTGGCC 
ACTTTCATCCTCATGGCATTGGTATTTGGTTCGGTGATTTTGCCGGCGAAGGCCATCATCATGACCATT 
CTGGGTATGGGTGCCACCTTGGGTATTCTCACCTTGATGTTCGTCGATGGCGTGGGTGCCAGCGCATTG 
AACTTCTCCCCTGGCCCACTGATGAGTCCAGTGCTGGTGCTGATCATGGCTATTATTTACGGACTTTCC 
ACCGACTATGAGGTGTTCCTGGTATCTCGCATGGTGGAGGCCCGCGATAAAGGCGAATCCACCGACGAC 
GCCATCAGATACGGCACTGCACACACCGGATCTAT CATCACCGCGGCCGCACTGATCATGATTGTGGTC 
TGTGGAGCGTTTGGTTTCTCTGAGATCGTCATGATGAAGTACATCGCGTTCGGCATGATCGCAGCGCTG 
ATTCTGGATGCCACCATCATCCGCATGCTGCTTGTCCCCCGCCGTGATGCACCTGCTTCGCGACGACAA 

CTGGTGGGCACCCGGCTTCGT 

RXS02587 - 3' -Region 
TAAAAAGGCCTACACCGTCATGG 

RXS02590 - 5' -Region 

GCCCCAAAGGCTTAAAGTAATGGGCATGCCCACTCCTTCTTCGACCAAAAGCTACGCTGCGGTCTTACC 
TCCACCTGGCCCCTCGTGGGCTGGTTCCCTC 

RXS02590 - coding Region 

ATGGGCATCTCATTGTTGTCATCACTGTTGAAAATCCATGGTTTTCCAGTCGTCGCAGATTTCTTCTTC 
GCGTTAGCTGTTGTGGTGGCAATTGTCATTATTGGCGGTTGGCTAATCTACCGCTCTCCTTCATTCAAA 
ACTGAAGTCATGCCGGCATGGGCAATGCTGTCCATGGGTTTGATCGCATTGGGAACTGCAAGCCCCGTA 
GTTTTGGGTGATGATCTGTGGGGATTTATGTTTGTGTGCTGGTCTATTGGCACAGCCGTGGGACTTGTT 
GCCTATTCCTTATATATAACGGCCATTTTGCGATCTAAGGCGGGCACACCAACTTTTGCGTGGGGTCTT 
CCTCTTGTCACGCCGATGGTTGCTTCCACCTCGGCAGCACAACTCCATGAGCACTTTGAACTTCCGGCG 
ATGCTGTGGGTTTCTTTCGGGCTCTTCCTTTTAACTTTGGCGTCTGCACCAGCAGTTTTTACCCGAGTG 
TATTTCTACTATTTCGGCCCCAAGGCGCAGGGCATCCCACTGATGGCAACACCAACATCATGGATTCCT 
TTGGGTATGGTGGGCCAATCCACTGCAGCAGCTCAGCTCATCGGTGCGTCCTTTGGATCCAAGACAGCA 
ATCACAATGGGCATTATTTACGGCATCATCATGGGAATTTTTACGATTCCTCTGGGAGCCATCGCTCAC 
TTTGTGTTCTACAGAGCTGTTTTCAAAGGGGCGACATACAGCCCCACATGGTGGGCCAGTACCTTCCCA 
GTTGGCACTTTGAGTTTGGGTGCGCATTTTTTATCACAGAGCACCGGAGTGGAGTGGTTTAACTACTTC 
AGCCTGTACTTGATTGCTTTAATGCTCTTTCATGTCATCGTGTCCACCATCGCCGGTACGATTGCAGTA 

ATGAGAAGAATCGTCGGAAAGCTTAAATCTCAACTGGCC 

RXS02590 - 3' -Region 
TAAAT T GC AGCGAG AGGT C T AAA 

RXS02932 - 5' -Region 

CACTACTGCGTTAAGGTATGAAAGTTCGCACACCAGCGATTTAATTCTGTGCCCACCACTAGCACGACC 
ATTTCAGTTTTAACTTTCTTGGAGTTTTCTA 

RXS02932 - coding Region 

GTGTCCAAAACAGAAGAAGGCCGTTCAGCGGCCATAATTATTTACGCGTTTCCAACTTTCATTCTGCTG 
GGCGCGATCATTGCGTTTATCTTCCCGGAACCATTCATTCCGCTGACAAACTACATTAATATCTTCCTC 
ACGATCATCATGTTCACCATGGGTTTGACCTTGACGGTGCCCGATTTTCAGATGGTGCTTAAACGTCCA 
CTGCCTATCTTGATCGGTGTAGTAGCGCAGTTTGTCATCATGCCATTCCTGGCGATCGTGGTTGCGAAA 
ATGTTCAACCTCAACCCAGCACTCGCCGTTGGCCTTCTCATGCTGGGATCCGTTCCGGGTGGCACCTCC 
TCCAATGTGATTGCGTTTCTCGCCCGAGGAGATGTCGCGCTATCGGTCACCATGACCTCTGTGTCCACC 
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ATTGTTTCCCCAATCATGACGCCTTTCCTCATGCTCATGCTGGCAGGTACTGAAACCGCCGTCGATGGT 
GGAGGCATGGCGTGGACTTTGGTACAAACAGTGCTGCTGCCTGTGATCATCGGCCTAGTTCTGCGTGTC 
TTCTTGAACAAGTGGATCGACAAGATTTTGCCGATCCTTCCTTATCTCTCCATCCTCGGTATCGGTGGC 
GTGGTGTTCGGCGCAGTCGCAGCCAACGCGGAACGACTCGTGTCTGTCGGACTCATCGTGTTCGTTGCA 
GTTATCGTGCACAACGTACTTGGATACGTTGTGGGATACCTCACCGGCCGTGTATTCAAATTCCCAGAA 
GCAGCAAACCGCACCATGGCGATTGAAATCGGAACCCAATCCGCAGGCCTCGCATCGGGAATGGCAGGA 
CGATTCTTCACCCCAGAAGCAGCCCTTCCAGGTGCTGTCGCTGCCTTGGTCCACAACATCACCGGCGCA 
GTTTATGTTGGGCTGGTACGAAACAGGCCTTTGACTAAGGCATCAAGGAAGAAGGAATCCGTCGCGGTT 

TCCAGC 

RXS02932 - 3' -Region 
TAACTTATTTGCTGCCCGTTAGA 

RXS03042 - 5' -Region 

AT GACACCGGCGCGACGTATGGCATTACTGGCGTACCCCAATTTACGATGACATCTCTGCTCGCCTCGG 
CGACGTCCTGGTTCCTTACGTTCTGATCGTT 

RXS03042 - coding Region 

TTGGTTCTAGCGTTCCTCGTGCTGTTGCTCGTGTTCCGGTCCATTTGGGTCCCATTGATCGCGGCTCTG 
GGCTTTGGCTTGTCAGTTCTGGCTACCTTTGGTGCTACCGTGGCGATCTTCCAAGAAGGTGCTTTCGGC 
ATCATCGACGATCCTCAGCCACTGCTGTCCTTCTTGCCGATCATGCTCATCGGCCTGGTATTTGGTCTG 
GCCATGGATTACCAGATCTTCCTCGTTACTCGTATGCGTGAGGGCTTCAC CAAGGGCAAGACTGCG GGC 
AACGCAACGTCGAATGGTTTCAAGCACGGTGCCCGCGTGGTCACTGCTGCGGCGCTGATCATGGTGTCT 
GTGTTCGCGGCATTCATAGCGCAGGACATGGCGTTTATTAAGACCATGGGCTTTGCTCTGGCCGTTGCT 
GTGTTCTTCGATGCCTTCGTTGTTCGCATGATGATTATCCCTGCAACAATGTTCCTGCTTGATGACAAG 
GCTTGGTGGCTACCTAAGTGGTTGGATAAGATTCTTCCCAACGTTGATGTTGAAGGTGAGGGTCTTAGT 
GAACTACATGAGGCTCGCACCGAGGAACTGAAGGAAAATGTAGGTGTCGGGGCT 

RXS03042 - 3' -Region 

T AG AG AAAC AAAAAAG G C T G C T A 

RXS03075 - 5' -Region 

TGTGCAAAATTGCATTCAGGCTGAAAAATTCCTAAAGGGACTCCGTCCGAATAATTGGAAAGCCCAGAA 
GAACAGT C AAC T C C TAGAT TAAAG GAT AAT C 

RXS03075 - coding Region 

GTGGCGAAATTCCTGTATAAGTTAGGCTCCACGGCCTATCAAAAGAAATGGCCGTTTCTTGCGGTCTGG 
CTCGTGATTCTCATAGGTATCACGACGCTGGCGGGGCTGTATGCCAAGCCAACGTCGAGTAGCTTCTCT 
ATCCCTGGTCTTGATTCTGTCACGACCATGGAGAAGATGCAGGAGCGTTTCCCTGGTTCGGATGATGCA 
ACATCGGCTCCCACTGGTTCTGTCGTCATTCAGGCACCGGAAGGCAAGACCCTCACTGATCCTGAGGTT 
GGGGCTGAAGTAAACCAGATGCTTGATGAGGTTCGGGCGACTGGTGTGCTGAAGGATGCTGATTCCGTT 
GTGGATCCTGTGTTGGCTGCGCAGGGTGTGGCTGCTCAGATGACCCCAGCCCTGGAGGCTCAGGGTGTA 

CC T G C G GAG AAGAT C GC C G C AG AT AT T GAG T C GAT T AG T C C AC T GAG T GC AG AT GAG AC T AC CG G CAT C 
ATCTCGATGACTTTTGATGCAGATTCTGCCATGGATATATCCGCAGAGGATCGTGAGAAGGTCACCAAT 
ATTCTTGAT GAATACGATGACGGCGATCTGACTGTTGTCTACAACGGCAACGTGTTTGGCGCAGCTGCA 
ACCAGCTTGGACATGACCTCTGAGCTCATCGGCCTGCTGGTGGCTGCGGTCGTTCTTATCGTGACCTTC 
GGTTCGTTCATCGCTGCCGGTATGCCGCTGATCTCT 

RXS03124 - coding Region 

ATGACTCCTACCCTGGCGTCGATGATTGGTCTGGCTGTCGGTATCGACTACGCGCTATTTATCGTGTCC 
CGTTTCCGCAATGAGTTGATTTCTCAGACTGGCGCTAATGATCTGGAGCCAAAGGAATTGGCTGAGCGT 
CTGCGCACCATGCCGTTGGCTGCTCGTGCGCATGCGATGGGAATGGCTGTGGGCACTGCGGGTTCTGCG 
GTTGTATTCGCGGGTACCACGGTGCTGATCGCTCTGGTTGCTCTGTCGAT CATTAATATTCCATTTCTA 
ACCGTGATGGCCATTGCTGCCGCAATCACCGTTGCCATCGCAGTTCTGGTTGCTCTGTCCTTCCTCCCA 
GCTCTGCTTGGCCTGCTTGGCACTCGCATCTTCGCAGCACGCGTGCCTGGACCTAAGGTTCCGGATCCT 
GAGGACGAGAAGCCAACGATGGGTCTGAAGTGGGTCCGCCTTGTGCGCAAGATGCCGGTGGCTTACCTG 
CTGGTTGGCGTCGTTTTGCTTGGTGCAATCGCAATTCCTGCGACCAATATGCGCCTGGCCATGCCGACT 
GATGGCACCTCCACGCTGGGCACCGCGCCGCGCACGGGGTATGACATGACGGCAGATGCGTTCGGCCCG 
GGCCGCAACGCGCCCATGATTGCGCTTATCGACGCAACCGACGTCCCTGAGGAAGAACGCCCATTGGTG 
T T T G G AC AG G CG GT G GAGC AAT T C T T G AAC AC T GAT G G T G T G AAGAAT GC T C AG AT C AC T C AG AC C AC G 
GAG AAT T T C GAT AC C G C GC AG AT C C T G T T AC C C C AG AAT T T GAT G C GAT C GAT GAG C GC AC C T C T GAGA 
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CTCTCGCAACTCTTCGTGCAGATGCTGAGACCTTCGCTGATGACACCGGCGCGACGTATGGCATTACTG 
GCGTCACCCCAATTTACGATGACATCTCTGCTCGCCTCGGCGACGTCCTGGTTCCTTACGTTC 

RXS03124 - 3' -Region 
TGATCGTTTTGGTTCTAGCGTTC 

RXS03125 - 5' -Region 

TGACACCGGCGCGACGTATGGCATTACTGGCGTCACCCCAATTTACGATGACATCTCTGCTCGCCTCGG 
CGACGTCCTGGTTCCTTACGTTCTGATCGTT 

RXS03125 - coding Region 

TTGGTTCTAGCGTTCCTCGTGCTGTTGCTCGTGTTCCGGTCCATTTGGGTCCCATTGATCGCGGCTCTG 
GGCTTTGGCTTGTCAGTTCTGGCTACCTTTGGTGCTACCGTGGCGATCTTCCAAGAAGGTGCTTTCGGC 

ATCATCGACGATCCTCAGCCACTGCTGTGCTTC 
RXS03220 - coding Region 

ATGGGCTTAAGGGAAATTTTGTCCAGCAAGTGGCTTGTGCGCATCCTCCTGGTAGGTATCGGATTGGGT 
GTCGCACAGCAGCTGACCGGCATCAACTCCATCATGTACTACGGCCAGGTTGTTCTCATTGAGGCTGGT 
TTCTCCGAGAATGCAGCTCTGATCGCCAACGTGGCGCCAGGAGTGATCGCAGTTGTCGGTGCATTCATC 
GCACTGTGGATGATGGATGGTATCAACCGCCGTACCACCCTCATTACCGGTTATTCTCTCACCACCATT 
AGCCACGTATTGATCGGTATCGCATCCGTAGCATTCCCAGTCGGCGATCCTCTTCGCCCCTACGTTATC 
TTGACTCTGGTTGTGGTCTTCGTGGGATCCATGCAGACCTTCCTCAACGTAGCTACCTGGGTTATGCTC 
TCTGAGCTCTTCCCGCTGGCAATGCGCGGTTTCGCAATCGGTATCTCAGTGTTCTTCCTCTGGATCGCA 
AACGCGTTCCTCGGATTGTTCTTCCCAACCATCATGGAAGCAGTAGGACTAACCGGAACCTTCTTCATG 
TTCGCCGGAATCGGTGTGGTTGCCTTGATCTTCATCTACACCCAGGTTCCTGAAACTCGTGGACGTACC 
T T G GAG GAG AT T GAT GAG GAT G T T AC TTCCGGTGT CAT T T T C AAC AAG G AC AT C C G AAAAGG AAAGG T G 
CAC 

RXS03220 - 3' -Region 

TAAAAAC CC AG AC AC T G CAT AG AT AAC AC G 

RXS03221 - 5' -Region 

CAAAAGTATTCAAAAAAAGTTTGTTATGTACGATTGACGGGACATATCGTGTCTGCCACGATTAAAGAC 
ATTGGTGATGTGAAT CACTGCCTACTACATC 

RXS03221 - coding Region 

GTGTTTCGTGACCCTGCACCTCCAAGTAAGGGCACGACAAACTTAGGAGACAAGATGGCTAGTACCTTC 
ATTCAGGCCGACAGCCCTGAAAAAAGTAAGAAGCTGCCCCCACTCACAGAAGGTCCGTATAGAAAGCGG 
CTATTCTACGTTGCACTAGTTGCGACGTTTGGTGGGCTGCTCTTCGGATATGACACCGGAGTAATCAAC 
GGTGCACTCAACCCAATGACACGTGAGCTCGGACTAACCGCGTTCACCGAGGGTGTTGTAACTTCTTCC 
CTGCTGTTTGGTGCAGCAGCTGGTGCGATGTTTTTCGGTCGCATTTCCGACAACTGGGGTCGCCGGAAA 
ACAATCATCTCACTTGCAGTAGCTTTCTTTGTCGGCACCATGATCTGCGTGTTTGCTCCATCTTTTGCA 
GTAATGGTTGTCGGACGTGTGCTTCTTGGACTCGCAGTTGGTGGCGCTTCCACTGTTGTCCCTGTCTAC 
CTGGCTGAACTTGCTCCTTTTGAAATCCGTGGCTCACTGGCTGGCCGTAATGAGTTGATGATTGTTGTT 
GGTCAGCTCGCAGCTTTTGTCATCAATGCGATTATTGGAAATGTTTTTGGACACCACGATGGTGTGTGG 
CGCTACATGCTGGCAATTGCCGCAATCCCAGCAATTGCCCTCTTCTTTGGAATG 
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APPENDIX B: AMINO ACID SEQUENCES 

> RXA00001 (1-1128, translated) 376 residues 

MATVTFKDAS LSYPGAKEPT VKKFNLEIAD GEFLVLVGPS GCGKSTTLRM LAGLENVTDG 
AIFIGDKDVT HVAPRDRDIA MVFQNYALYP HMTVGENMGF ALKIAGKSQD EINKRVDEAA 
ATLGLTEFLE RKPKALSGGQ RQRVAMGRAI VRNPQVFLMD EPLSNLDAKL RVQTRTQIAA 
LQRKLGVTTV YVTHDQTEAL TMGDRIAVLK DGYLQQVGAP RELYDRPANV FVAGFIGSPA 
MNLGTFSVKD GDATSGHARI KLSPETLAAM TPEDNGRITT GFRPEALEII PEGESTDLSI 
PIKLDFVEEL GSDSFLYGKL VGEGDLGSSS EDVPESGQIV VRAAPNAAPA PGSVFHARIV 
EGGQHNFSAS TGKRLP 

> RXA00002 (1-684, translated) 228 residues 

VLHREGKGGL LGAYIAGFEW GLEKDYHVLC EMDADGSHAP EQLHLLLEEI EKGADLVIGS 
RYVPGGETVN WPANRELLSR LGNKYISVAL GAG IN DM TAG YRAFRRELLE HLDFEELSNA 
GYI FQVDVAF RAIKDGFDVR EVPITFTERE LGESKLDGSF VKDSLLEVTK WGVAHRSEQI 
SDFTSEVSKI ASRTVKDMEL GPKATTAKNA VPDFVSEVSN LAKGTFKK 

> RXA00089 (1-999, translated) 333 residues 

MATPASAPTS EPRLKRTRAK LFDWKLLIGI IFVAGLVVLS LLTGQYDIFG GDDGQLMFEA 

VRIPRTVSLI LSGAAMAMCG LVMQLLTQNK FVEPSTTGTT EWAGLGLLFV I YFVPAATVL 

DRMLGAVVFS FIGTMVFFLF LRRVTLRSSL IVPIIGIMLG AVVSSISSFF ALQFDMLQQL 

GTWFAGSFNT VFRGQYEVLW IVVIVVIAVF FFADRLTVAG LGEEIATNVG LNYNRMVLIG 

TGLIAIATGV VTWVGSLPF LGLIVPNVVS MFRGDDLRSN LPWVCLTGIA IVTICDLISR 
TIIAPFEIPV SVILGIIGAV VFVIMIVRQR GRG 

> RXA00090 (1-1119, translated) 373 residues 

VAVDKDIENR TSDLSRWETM EESATVEGRT DVELASAPSK RRTSGAFQTA RAKRRYWIIM 

AALLVTALAF TWGLIWYKNP MPVGHPAFAL IAERRMESVF VMLIVAVCQG FATVAFQTVT 

NNRIITPSIM GFESLYTLIH TSTVFFFGAT ALLATRNLEM FVGQLVIMVL LTLVLYTWLL 

SGKRGDMHAM LLVGIIIGGG LGSISTFMQR ILTPSEFDIL SARLFGSVNN AETEYFPIAV 

PLVVVASVLL LLSSRRLNVV GLGKDAATNL GINHRRSSIY TLVLVSVLMA VSTALVGPMT 

FLGFLVATLA YQFADTYDHR YILPMSALIG FVVLSGAYFV MNHVFRAQGV VSIIIEMVGG 
TVFLIVILRK GRL 

> RXA00099 (1-1173, translated) 391 residues 

VKNPRLIALA AIILTSFNLR TAITALAPLV SEIRDDLGVS ASLIGVLGMI PTAMFADAAF 

ALPSLKRKFT TSQLLMFAML LTAAGQIIRV AGPASLLMVG TVFAMFAIGV TNVLLPIAVR 

EYFPRHVGGM STTYLVSFQI VQALAPTLAV PISQWATHVG LTGWRVSLGS WALLGLVAAI 

SWIPLLSLQG ARWAAPSKV SLPVVJKSSVG VGLGLMFGFT SFATYILMGF MPQMVGDPQL 

GAVLLGWWSI LGLPLNILGP WLVTRFTNCF PMVVIASVMF LIGNGGFCLA PDVAPWLWAT 

LSGLGPLAFP MALTLINIRA ET SAGAS ALS SFGQGLGYTI ACFGPLLTGF IVDATGSFRT 
IFLLFAGATL FVIRGGYFAT RQVYVEKLLN R 

> RXA00123 (1-1119, translated) 373 residues 

MPKNYDINGA IRRRDMLRRR YLPDSANSTP VPEEVSPLTR YVTDGIPKRP PLGATVADGL 

KFAE GASNRM VMSLYPAPSK PAIEELAEAW DLHPTIVEDL LLGQQRPKLD RYEDIIFIAI 

RSARYIDSRE EVDFSEFHIL MKPQAIA1LC QDNQWIDGTS AASFSNPEE1 DKRIKTLLAD 

AELLSSGPRA AAYRLLDAIV DGFSPVLRGI AIDQEQIERQ V F S G D AAV AE RIYNLSQEII 

DMQHTTSSVT EVVQRLNKDF IRSGMSEELR AYLDDVADHL TRDNTRVSEY RESLSQILNV 

NATLVAQRQN EDMKKISGWA AIIFAPTLVS SIYGMNFDIM PELHWAFGYP LALLAMLGFT 

LLLYWIFKRS KWM 

> RXA00160 (1-573, translated) 191 residues 

MLNIARNRNM KRRLAIAAFV ATATATATMA PASAQTDYAG LSSGVADTVA EAAGVATTAV 

APAATVARPA NGTFTSGFGP RWGTFHNGID IANSIGTPIY AVMAGTVISS GPASGYGQWI 

RIQHDDGSIS IYGHMEYLYV SVGERVAAGQ EIAGMGSQGF STGSHLHFEI HPDGVTPVDP 

QAWLANHGIY V 

> RXA00193 (1-843, translated) 281 residues 

MQATLKKYFP VFVLPTLLAF MIAFLVPFIV GFFLSFTKFT TITNAKWVGI DNYVKAFSQR 

EGFISAFGFT VLVVIVSVIT VNIFAFLLAW LLTRKLRGTN FFRTVFFMPN LIGGIVLGYT 
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WQTMINAVLS HYATTISADW KFGYAGLIML LNWQLIGYMM IIYIAGLQNV PPELIEAAEL 
DGVNKWEMLR HVTIPMVMPS ITICLFLTLS NSFKLFDQNL ALTNGAPGGQ TEMVALNI IN 
TLFNRMNVEG VGQAKAVIFV VVVVVIAYFQ LRATRSKEIE A 

> RXA00203 (1-912, translated) 304 residues 

MLNNGALVGL IALCVGLFIA TPHFLTIPNL INIGIQSATV AILAFGMTFV IVTAGIDLSV 
GSVAALGAMT SAYFFAEVGL PGWITLLIGL FIGLLAGAIS GISIAYGKLP AFIATLAMMS 
IARGITLVIS QGSPIPSAPA VNALGRTYFG IPMPILMMAL AGIVCWFILS RTVLGRSMYA 
IGGNMEAARL SGLPVKKILV MVYALAGVYA ALAGLVMTGR LSSAQPQAGV GYELDAIAAV 
VIGGASLAGG TGKATGTLIG AILLAVIRNG LNILNVSSFW QQIVIGCVIA LAVGFDVIRN 
KTSK 

> RXA00204 (1-1572, translated) 524 residues 

MVNSEQALHQ HDPAPILQLD KVSKSFGPVN VINQVSIDVR PGRVLALLGE NGAGKSTLIK 
MMSGVYQPDG GQILVDGKPT TLPDTKTAES FGIATIHQEL NLVPTMTVAE NVMLGRTPRK 
WGLVNFKHLR RQAQAALDLI GVDVDLNAQV GSLGIARQQM VEIAKALSMN ARILILDEPT 
AALTGREIDQ LFKVVDQLKE KGVAMVFISH HLDEIARIGD TVSVLRDGQF IAELPADTDE 
DELVRLMVGR SIENQYPRSA PEIGQPLLEV KNLNAEGRFT DISLTVRAGE VVGLAGLVGA 
GRTEVVRSIA GVDKVDSGEV IVAGKKLRGG DISEAIKNGI GHIPEDRKAQ GLVLGSSVED 
NLGLATLAST ARAGLVDRSG QHKRAAEVAE KLRIRMASLK QPISDLSGGN QQKAVFGRWV 
LAGSNVLLLD EPTRGVDVGA KVEIYNIINE MTEKGGAVLM VSSELPEVLG MADRILVMSG 
GRIAGELPAK GTTQDDVMAL AVSQVDDSIT EEAAAEIENT KEDR 

> RXA00270 (1-888, translated) 296 residues 

MIGAFEFGLL YGVVALGVYL TFRVLNFPDL TVDGSLTTGA ATAATALMSG WPPLMATAAG 
FVTGFIAGMI TGLLHTKGKI DGLLAGILTM IALWSVNLRI MGGANVPLLR TDNLFTPLRD 
AGLLGTWAGP AILAVAVGIL GLIVIWFLNT DIGLSLRSTG DNGPMVQSFG VSTDFTKILT 
ISLSNGFVGL AGALIAQYQG FADISMGIGL IVIGLASVIL GQAI FGQRRV WLAVLAVIVG 
AIAYRLI I FA ALRVGLDPND MKAISAILVV VAMLL PRWRA KFSKAPKPKQ PVAVEA 

> RXA00311 (1-855, translated) 285 residues 

MEHSPEGKRG FFTSSVMAGC SVGNVLAGLV FIPFLMLPEE HLMSWGWRVP FLLSALVLVV 
AY FVRTRLEE ASTEKAEEDA GAPALAVLRT QGIDVARVFL ITFFAVVQTT FNVYALAYAA 
NEIGIDRSFM VMVNTIALGL SIGTIPLAAW VSDRIGRKPV LLFGAITCAI TTYFYFQAIS 
EADLVLIFAL CLVNQGLFYS CWNGVWTIFF PEMFASSVRY TGMAMGNQLG LIIVGFAPTI 
ATALYAWNGW EAVAGFIIGA IALSAAVILT TKETAFTKLE DLGKK 

> RXA00312 (1-426, translated) 142 residues 

METVRTATAA PETASLKLRE AESPAKSPKK AALASLLGST LEYYDFVIYG TASALLFNHL 
FFPQGDPVVA TIGSLASFGV AYIARPIGGL VMGHVGDKIS RKTALMVTLM IMGIASISIG 
LLPTYGQIGI WATVLLMIAR IA 

> RXA00345 (1-951, translated) 317 residues 

MAGMKKLLWT LPILPLVLAG CSTGSADSAD STNAAGSNSL KVVTSTQVWA DVAEAVAPDV 
DIEAI ITGGD IDPHSFEPSA TDMAKVSEAD IIIVGGGGYD SWLYGTLEDD DRIIHALDLS 
EHDHSEHDDH EHEAEEAHEH DHDEEGHDHD VDNEHVWYST EYVSEVAEEF AEKVTELDPE 
AQADATAVTT KMDELHNQIH DLPAVRIAQT EPIADHILSH SDMVESTPEG YRATTLSESE 
PTAADVASFQ DAINNGDLDV LIYNPQSAST VATSLKDLAE EKGIPVVEIY ETPQNTENFL 
DAFTKAVDDL TAATNQV 

> RXA00378 (1-1773, translated) 591 residues 

KSWRSYPSWF AFDHGTLTQN EIYFDVACGI TVLLLAGRLL TRRRSQSSLL AELGRLQIDP 
QRIVTVVRKH RLKRVVQELN IPVQEVRVND DVKVPPNTTI PVDGTVIGGG SRIAASIIMG 
QDQRDVKVND KVFAGSLNLE SEIKVRVIRT GHRTRIAAVH RWVKEATLKE NRHNRAAIRS 
AGNLVPITFT LAVVDFCLWA LISGNINAAF TTTLAVLACV AP VALAL SAP LATRNSIEAA 
ARHGILVRSG EIFRVLDDVD TAVFNRVGTL TDGEMTVETV TADKGEDPEL V L R VAGAL AM 
ESHHAISKAL VKASREARDT GAGGEDVPHW IEVGNVEITE AGSFQATIEL PLIKPSGEKI 
MRTT EALLWR PRSMTEVREH LSPRLVAAAT SGGAPLIVRW KGKDRGVITL SDHVRSDSSD 
AIIAIEEQGI ETMMLSRDTY PVARRYADSL GITHVLAGIA PGKKAQVVRA VHTRGSTVAM 
IGDESVMDCL KVADVGVLMG VDRPSDLRDD SDDPAADVVV MREEVMSVPT LFKLARRYAK 
LVNGNIALAW I YNGVAMVLA VSGLLHPMAA TVAMLASSLL IEWRSGRARK Y 
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> RXA00412 (1-1080, translated) 360 residues 

VSHTASTPTP EEYSAQQPST QGTRVEFRGI TKVFSNNKSA KTTALDNVTL TVEPGEVIGI 
IGYSGAGKST LVRLINGLDS PTSGSLLLNG TDIVGMPESK LRKLRSNIGM IFQQFNLFQS 
RTAAGNVEYP LEVAKMDKAA RKARVQEMLE FVGLGDKGKN YPEQLSGGQK QRVGIARALA 
TNPTLLLADE ATSALDPETT HEVLELLRKV NRELGITIVV ITHEMEVVRS IADKVAVMES 
GKVVEYGSVY EVFSNPQTQV AQKFVATALR NTPDQVESED LLSHEGRLFT IDLTETSGFF 
AATARAAEQG AFVNIVHGGV TTLQRQSFGK MTVRLTGNTA AIEEFYQTLT KTTT1KEITR 



> RXA00413 (1-897, translated) 299 residues 

MKLRRITTTA IAGLFAATAL VACGSDSDGS STTVAEGTEG VTIRIGTTDA AKEAWTYFED 
KAAEEGITLD IVPFSDYSTP NEALAQDQLD VNLFQHLKFL AEYNVGSGAD LTPVGSSEIV 
PLALFWKDHD SIDGIDGESV AIPNDPSNQG RAINVLVQAG LVTLKTPGLV TPAPVDIDEA 
ASKVSVIPVD AAQAPTAYQE GRPAIINNSF LDRAGIDPNL AVFEDDPESE EAEPYINVFV 
TKAEDKDDAKf IARLVELWHD PEVLAAVDRD SEGTSVPVDR PGADLQEILD RLEADQENA 



> RXA00431 (1-675, translated) 225 residues 

MVSIDTYNAC VDFPIFDAKS RSMKKAFLGA AGGAIGRNQD NVVVVEALKN VNLHLREGDR 
VGLVGHNGAG KSTLLRLLSG IYEPTRGSAD IRGRVAPVFD LGVGMDPEIS GYENIIIRGL 
FLGQTRKQMK AKMEEIADFT ELGEYLSMPL RTYSTGMR1R LALGVVTSIE PEILLLDEGI 
GAVDAAFMAK ARDRLQALVE RSGILVFAST QRLSCQLCNT ALWVD 



> RXA00444 (1-777, tr 
LLIPATLAML L1IGPIFALL 
PLALALHLYE RSHPRVTSVL 
AFTTTAVVFA QVFVALPFFI 
IFTGMILGFA RALGEYGATL 
VLIIGAIGAL RLFSKVRKV 



anslated) 259 residues 
LQIPWDRSWE LLTAPESLGT 
TVLVYAPLVL SPVVSGLALT 
STVTTALRGI PKQFEEIAAT 
TFAGNIAGVT RTI PLHIELG 



ARLSIGTALF STALCAIVGF 
FLWGRRGFLG SWLDQVGLPI 
EGATRWEIMH KMIIPLAMPG 
LSSNDMDKAL GAVIMLLAVY 



> RXA004 45 
MADLS IEHVS 
SIGNKIAKLG 
APLARRKITE 
GLTFVYVTHS 
RGDAVEAWRP 
VFSF 



(1-912, translated) 304 residues 

RFFGDAIALN DVSLTVPSGS ITAIIGPSGS GKTTLLRLLA GLDSPDEGTV 

DTALCFQDSP LYPHLNVWEN VAFPLKLKAT NTADEVVKKR VSDVLEMLEI 

LSGGQKQRVG IARALVRDVE VYLFDEPMAH LDQALARDIV ADLRKIQQSL 

KSEAFALADQ IVVLVDGQVA QVGEAEELVE KPKTLEIAEF LSPTELNVRR 

EDTQLARGGT ATVEAVTYLG REWLVQTTEG HAVSEEKFDV GESVTLTQKK 



> RXA00466 (1-987, translated) 329 residues 

VQSRLSKILR SSVVGVAVLA LLAGCSNNAD DTDADSTSTG NSAFPVSIEH EFGTTTIDDV 

PERVVTLGVT DADIVLALGT VPVGNTGYKF FENGLGPWTD ELVEGKELTL LDSDSTPDLE 

QVAALEPDLI IGVSAGFDDV VYEQLSDIAP WAR PAGT AA YAVAREEATN LVARAMGQSE 

KGQELNEETD ALIQAARDEN PSFDGKTGTV ILPYQGKYGA YLPGDARGQF LDSLGISLPE 

AVLSRDTGDS FFVDVPAESV KDVDGDVLLV LSNDENLDIT AENPLFETLN VVQKDAVIVA 

TTEERGAITY NSVLSVPFAL EHLAPRIAE 



> RXA00482 (1-648, translated) 216 residues 

MRISSKLVTT ALLAAISLFG ISTAQAQDIF DGGRLAGGSS QVSNLSSVPE NLALPEIENS 
IDLERYKGKW YQVAAIPQPF SLQCSHDVTA DYGVIDSDTI SVTNKCGTFF GPSVIEGSAK 
VVSNASLKVS FPGIPFQSED NQANYRVTYI EDDYSLAIVG SPSRSSGFIL SRTPQLSSDQ 
WSHVRNITED SGWWPCAFIT VPATGGLNTA TPLCTL 



> RXA00523 (1-750, translated) 25 
VLRNQLASPD IIGISSGASA AGVICIVFFG 
SATRLILTGI GIAAMLNSLV SYSLSKADSW 
LIPLLVANAR NVDLMRLGND SAVGLGVATN 
SGPIAARILG SGGSLIIPSA LIGGLIVLIA 
IRSNRAGVTL 



0 residues 

MSQSAVSAIS LCASLAVALL I YLVAYRGGF 

DLPTATRWLT GSLNGATWDR AMPLIVTTVV 

RTRVIAIIAA VAL I AVATAA CGPIAFVAFV 

DLIGQYFLGT RYPVGVVTGA FGAPFLI YLL 



> RXA00525 (1-660, translated) 220 residues 

MSLAESILLA LTSLRSNKMR ALLTLLGVII GIASVIGILT IGKALQDQTL NSLESLGAND 
LSAQVEERPD EDSPEPDMFA FSGAANSSGN LIPEETVDTL RDRFAGS ITG ISVGGMGTQG 
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TLIGDTADLK SDLLGVNEDY MWMNGVEMNY GRAITQDDVA AQRPVAVIAP DTFNTLFDAN 
PNLALGSEVA FELNGQETFL RVIGVYKEAA AGGLVGSNPT 



> RXA00556 (1-594, translated) 198 residues 

YTPYTVANDI THTKDGLNTL SIRAAQGVDQ DSLKGSLQTY FDALYANNDS HHVAMLDFRK 
QIEEFNTILG AMSLGISAIG GISLLVGGIG VMNIMLVSVT ERTREIGVRK ALGARRRDIR 
LQFVVEAMII CFIGGILGVL LGGILGLIMS SAIGYISLPP LSGIVIALVF SMAIGLFFGY 
YPANKAAKLD PI DAL RYE 



> RXA00596 (1-453, translated) 151 residues 

MLNALKF1PW LIGQIFLSGF SVITAAVKKD TGFNPVVIRY PLRVTTDFQI AALSTCITAT 

PSTLSLGLRE PRKPGDPTIL LIQAVFGSDP VEVFESIADM EQRLVPSVAS IDHGVPGQGP 

YKEIRPSDAE WPSREIADTA QNTVSQDKRE F 

> RXA00634 (1-1383, translated) 461 residues 

MWERFSFYGM QALLVYYLYF DVAAGGLGLD QTQATGLVGV YGALLYLCCW AGGWVSDRVL 

GAEKTLLGGA ISVTIGHLVL AGLGGKIGLA IGLGCIAIGS GFVKTAAITV LGSRHGEQEG 

DAKADPAFQL FYLGINVGAL LGPLLTGWLS SRYSFEMGFG AAAVLMIGGL GIYAALRKPM 

LQSFPLEVKK ALLRAQNPAE KHVISTAFAA VAVLCGVLLY LLLTETVSAD QLAGALLLVT 

IGAALWLIIQ PLRHPQVSSE EKRKVLAFIP IFVCSTAFWA VQAQTYGVLA VYSQERVDRM 

VGDFEIPAAW SQSLNPFFIL ALSIPISLWF MRGSRAPRVK IGISIGVIIA GSGLLVLIPF 

VGMPLAPVWV LPLSVFLISL GELFIGPGGM AATAHHAPRI FATRFSALYF LTLAIGMS I A 

GNVSKFYDPT NHTSELRYFA VFGISIIVIG VGSLMVAKKV G 



> RXA00665 (1-438, translated) 146 residues 

MSSSTLLLAS GQVTALAADY TLSHTPSDGI LVVLGFAMIL TFMTLIMLGR LTPMVAMLLV 
PTIFGLIAGA GLGLGDMALD AIKDMAPTAA LLMFAIMFFG IMIDVGLFDP LIRVITRVLH 
DDPAKVVIGT AVLAGVVSLD GDGSTT 



> RXA00702 (1-1320, translated) 440 residues 

LGLPPAVMRK RVEETLDLLG IAELRYVPLA ELSGGEQQRV AIGAVLTTRP AL1ILDEPTS 
ALDPNGAEDV LATVTKLAHD LAMTVVLAEH RIERVLQYVD RVAHVGADGH VTVGTPEEIM 
ADSDVAPPIV ELGRWAGWAP LPLSIRDARA HSADMRKRLY QRGLVVNKLH NHAVQPLLIA 
EDIMVDFPEI RAVDGVNLNL NSGEITVLMG RNGCGKSSLL WALQGSGTRN QGSVQVLDEA 
AGFSWTDPKT LKPAKRRNLV SMVPQTPTDI LYESTVHAEL ARSDKDAAAP AGTTREILDS 
LVPNIPDHLH PRDLSEGQKL SLALSIQLAA KPRVVFFDEP TRGLDYDGKK SLARSFQQLA 
DDGHAILVVT HDVEFSALCA DRVLFMASGK IISDGTAVEI LPASPAYAPQ VAKITAGIQE 
ESHWLTVSAV KAALGHGEIS 



> RXA00728 (1-792, translated) 264 residues 

VAAAI IVALL AWFI ISALNN EAYGWDTYRS YLFDTRiATA ALHTIALTLL SMILGVVLGA 
I LAVMRMS GN PVMQGVAWLY LWIFRGTPIY VQLVFWGLLG SLYQSINLGF AEIDLQSLLS 
NMFLLAVIGL GLNEAAYMAE IVRSGIQAVP EGQMEASKAL GMNWSMTMRR TILPQAMRII 
IPPTGNELIS MLKTTSLVVA IPYSLELYGR SMDIAYSLFE PVPMLLVAAS WYLVITSILM 
VGQ YYLEKHF EKGSTRTLTA RQLA 



> RXA00732 (1-822, translated) 274 residues 

MLVQMTSTLM ISAPMLAIGG IIMAVRQDLG LSWLMVVSIP VLIIVVALII VRMVPLFQTM 
QKRIDRINQI IREQLTGIRV 1RAFVREDVE RERFTTASKD VADIGVRTGN LMALMFPAVM 
LIMNLSAVAV IWFGAFQVES GETQIGTLFA FLQYIMQILM GVMMAAFMFV MVPRAAVSAD 
RIGEVLETTP SVQAPETPAQ PSTSAGEIVF NISI AT FAY PGA DDPVLNNVSF RVAPGSTTAI 
IGSTGSGKTT LIGLVPRLFD VTEGDVTVDG TDVR 



> RXA00734 (1-453, translated) 151 residues 

RHLRYGNEDA TETQLWQALA IAQAADFVRE MPEGLDSEIA QGGTNVSGGQ RQRLAIARAL 

LKQPEI YIFD DSFSALDVST DAALRRALST NLPDATKLIV AQRVSTIRDA DQIVVLDNGE 

VVGIGTHTNL LNTCGTYREI VESQETAQAQ S 

> RXA00759 (1-924, translated) 308 residues 

MLRYVGRRLL QMIPVFFGAT LLIYALVFLM PGDPVQALGG DRGLTEAAAE KIRQEYNLDK 

PFIVQYLLYI KGIFVLDFGT TFSGQPVIDV MARAFPVTIK LAIMALLFES ILGIIFGVIA 
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GIRRGGIFDS TVLVLSLIVI AVPTFVIGFV LQFLXGVKWG LLPVTVGSNT SITALIMPAV 
VLGAVSFAYV LRLTRQSVSE NLRADYVRTA RAKGMSGFNV MNRHVLRNSL I PVATFLGAD 
LGALMGGAIV TEGI FGINGV GGTLYQAILK GEPTTVVSIV TVLVIVYIIA NLLVDLI YAV 
LDPRIRYA 

> RXA00760 (1-1032, translated) 344 residues 

MPNNEFHTNH SLGQDDQTPD QAHFFPQGRG EALVRPGQEH FIAATDETGL GAVDAVADDS 
APTSMWGEAW RDLRRRPLFW VSAVLIILAL LLAAVPQLFT STDPQFCVLA NSLDGPQSGH 
PFGFDRQGCD I FARTVYGAR ASVAVGVLTT LLVALIGTVF GALAGFFGGI MDTILSRITD 
MFFAIPLVLA AIVVMQMFKE HRTIVTVVLV LGLFGWTNIA RITRGAVMTA KNEEYVTSAR 
ALGASKAKIL LSH1MPNAAA PIIVYATVAL GTFIVAEATL SFLGIGLPPS 1VSWGADIAK 
AQTSLRTQPM VLFYPAMALA LTVLSFIMMG DVVRDALDPK SRKR 

> RXA00761 (1-591, translated) 197 residues 

MTTNIPQTPN HEGEQPLLEL KDLKISFTSS TGVVDAVRGA NLTI YPGQSV AIVGESGSGK 
STTAMSI IGL LPGTGKVTEG SIMFDGQDIT GLSNKQMEKY RGSEIGLVPQ DPMTNLNPVW 
RIGTQVKESL RANHVVPGSE MDKRVAEVLA EAGLPDAERR AKQYPHEFSG GMRHRALIAI 
GLAARPKLLI ADEPTSA 

> RXA00774 (1-654, translated) 218 residues 

MI>KAT DALLR TSLASAESAL GNAEKLEELR TGCESQAVEL LALETPVARD LRQVVSSIYI 
VEEITRMGAL AMHVANSVRR RYPDPVIPED MRGYFKEMAR LAADMTDHIR QILIDPEPDL 
ALEMAKSDDA VDDLHQHIMR ILTLRPWPHD TKSAVDLTLL SRFYERYADH TVNVAARIIY 
LSTGLHPEEY MEKREQQRAD ADMEKRWAEL ERQFRTSE 

> RXA00775 (1-771, translated) 257 residues 

MSKLKLNDVN IYYGDFHAVQ NVNLEVPARS VTAFIGPSGC GKSTVLRSIN RMHEVTPGAY 
VKGEILLDGE NIYGSKIDPV AVRNTIGMVF QKANPFPTMS IEDNVVAGLK LSGEKNKKKL 
KEVAEKSLRG ANLWEEVKDR LDKPGGGLSG GQQQRLCIAR AIAVEPEILL MDEPCSALDP 
ISTLAVEDLI HELKEEFTIV IVTHNMQQAA RVSDQTAFYS LEATGRPGRL VEIGPTKKIF 
ENPDQKETED YISGRFG 

> RXA00776 (1-921, translated) 307 residues 

MTNNVVTPRM DEPLKKSSAF TDISSSRKTT NTAATVI I YG AMLIAAVPLV WVLWTVISRG 
IAPILTADWW STSQAGVMLM LPGGGAAHAM 1GTFMQAVVT SVISIPIGIF TAI YLVEYSN 
GNRLGRLTTF MVDILTGVPS IVAALFVYSL WIVLFGFDRS GFAVSLSLVI LMVPVIIRNT 
EEMLRVVPQD LREASYALGV PKWKTIAKIV LPTALSGIVT GVMLAVARVM GESAPVLVLV 
GSSQAINWNP FGGPQASLPL MMLDMYKAGT APATLDKLWG AALTLVLIIA VLNIGARIIS 
AKFSVKQ 

> RXA00777 (1-1065, translated) 355 residues 

MATNESVSEK QRLDATRVQA HPVAVNANSS QTKPSKKIVA EGGGSVKRPG DRIFEVLSTA 
SAAIITAIII AIAAFLIWRA VPALMRNAEG IGGFFTYSGA WNTTDIDAMY FGIPNLLAAT 
LLISVIALII AMPIALGIAI FLSNYSPKRL VKPLGYMVDM LAAVPSIVYG LWGWQVLGPA 
LSGFYTWIES WGGSFFLFAT YQNSPSFATG RNMLTGGIVL AVMILPVIEA TAREVFIQTP 
KGHIESALAL GATRWEVVRL TVLPFGMSGY VSGAMLGLGR ALGETMALYM VVSPSSAFRF 
SLFDGGTTFA TAIANAAPEF NDNTRAGAYI SAGLVLFALT FIVNAGARAM VNRGK 

> RXA00828 (1-369, translated) 123 residues 

EHQFVARTVR DELEIGPKIM KVDASERIEE LLDRLRLRHL ENANPFTLSG GEKRRLSVAT 
ALVAAPKLLI LDEPTFGQDP ETFTELVTML RELTDNGISI VSVTHDPDFI AALGDHH1EV 
SAK 

> RXA00832 (1-555, translated) 185 residues 

TLTAVVYGFF LFRQMGAQAG EFQEVEVAEK ADDAAKWEVP FRGLILI ITV LPIVLLSHDM 
ATVMDEVLAS LGAPVAMAGL IIATIVFLPE TITSLKAAWT GEIQRVSNLA HGAQVSTVGL 
TIPAVLVIGV ITGQDVVLGE TPINLLLLGT TIAVTAIAFS SKKVSAVHGS VLLMLFGVYM 
MSMFA 

> RXA00934 (1-789, translated) 263 residues 

PSFSMAALPF AEGPIVATYH ASSSGSKLLK AFLPVLSPML EKVRAGIAVS EMARRWQVEQ 
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VGGDPVLIPN GVETSMFKAA RQIEPNDPVE IVFLGRLDES RKGLDILLRA LTRLDRPFTC 
TVIGGGTPRE VAGINFVGRV SDEEKAAILG RADIYVAPNT GGESFGIVLV EAMAAGCAVV 
ASDLEAFSLV TDSEAAQPAG VLFKTGSDAD LAKKLQALID DPSSRSTLIA AGLKRANAYD 
WSTVSTQVMA VYETIAIDKV RLG 

> RXA00939 (1-168, translated) 56 residues 

GVLLGGVTMS IGMLVHEASV LLVIAIAMLL LRPTLKEDKD KADVSTADAA KETLSA 

> RXA00942 (1-204, translated) 68 residues 

LSTKNYHVEG LTCANGVASV EDEIGIVAGT QGVDIDIETG RVTVTGEGFT DEEIIEAVAN 
AGYKVSGR 

> RXA00950 (1-906, translated) 302 residues 

MNTPAVQVQN LSLSFGSFTA VNGLSLTVEQ GSIHGFLGPN GAGKSTTIRA LIGVLKPQTG 
SVAILGQDPV AHPDVLRRVG YVPGDATLWD NLTGAEVFRA LESLRKTPSN RALENELIDA 
FQLDPSKKIR EYSTGNRRKV SLIAALSHEP ELLIVDEPTA GLDPIMEQVF VTYVRKARTN 
GASVLLSSHI LSEVEQLCDY VTVLKEGRAV ASNEVSYLRK ISAHRITATI PAVPQHLAGR 
GEVDFDAGHL S1TCDASEVP DILRI I IDAG GQDIISTAAS LEEIFLRHYG ETVSGSESKA 
SQ 

> RXA00960 (1-459, translated) 153 residues 

LKNDVDVNVA GFVVPLCATI HLAGSMMK1G LFTFAVVFMY DMEVGVGLSI GFLLMLGITM 
IAAPGVPGGA IMAATGMLAS MLGFNTEQVA LMIAAYIA1D SFGTAANVTG DGAIAVIVNK 
FAKGQLHTTS PDEiEEDDRV AFDITPSDVE HHK 

> RXA00980 (1-639, translated) 213 residues 

MFVGVNGHAI GIVAVADAVR SDSASAIESL HKAGIQVVMA TGDAHRVAQN VASKLGVDEV 
YSELLPEQKL ELVRDLQAAG KTVAMVGDGV NDTPALAAAD IGVAMGVAGS PAAIETADIA 
LMADRLPRLA HAVTLAKRTV RTMRIN1LIA LATVMVLLAG VLFGGVTMSV GMLVHEASVL 
LV1S1AMLLL RPTLKEDAAQ ASDIKRSEIQ QIA 

> RXA01000 (1-540, translated) 180 residues 

MLAARGVGPY WLRTVLRFVF AVIRAFPEVV IAIILLTVTG LTPFTGALAL GISGIGQQAK 
WTYEAIESTP TGPSEAVRAA GGTTPEVLRW ALWPQVAPSI ASFALYRFEI NIRTSAVLG1 
VGAGGIGSML ANYTNYRQWD TVGMLLIVVV VATMIVDLIS GTIRRRIMKG ASDRVVAPSN 

> RXA01002 (1-417, translated) 139 residues 

PTEHDKQIAF HALESVGILD KVWTRAGALS GGQKQRVAIA RALSQDPSVM LADEPVASLD 
PPTAHSVMRD LENINNVEGL TVLVNLHLID LARQYTTRLV GLRAGKLVYD GPISEATDKD 
FEAIYGRPIQ AKDLLGDRA 

> RXA01003 (1-804, translated) 268 residues 

MTTPSSTLIP QKPRAGVKTY L1IGAIWFT VAT AT PALGG IELDFASIAA NWRNGANKLL 
QMLQPNFAFL PRTWLPMLET LQMALVGAVL SAAVSVPLTL WAAQATNTSA IGRG1VRTII 
NVVRSVPDLV YAT I LVAMVG VGALPGILTL FLFNLGIVVK LVSEA1DSTE HPYMEAGRAA 
GGSQFQINRV SALPEVMPLF ANQWLYTLEL NVRISAILG1 VGAGGIGRLL DERRAFYAYA 
DVSVIILEIL IVVIVIEVTS NALRKRLV 

> RXA01006 (1-858, translated) 286 residues 

MTTSQILRRI GQAVLVLLVT FTLAFIMLSA LPGDAVSARY SSPDLGLSPE QIAQIRESYG 
ADESLIAQYF STLGGFLVGN FGYSVQTGTA VATQLAEALP GTLTLAILAF LLAAILALVI 
SILATMDRFA WIKGIFQALP PFFVSLPSFW LGIILIQIVS FRLGWVPVIG TTPAQGLILP 
TITLSIPITA PLAQVLIRSI EEVKAQPFIA AVRARGAGEM WIFFRNIIRN ALLPTLTIAG 
ILFGELVGGA VVTEAVFGRA GLGQMTVNAV ANRDMPVMLA IVVIAA 

> RXA01012 (1-1641, translated) 547 residues 

MTTPLLEIND LVVSYQTAKG LVHAVNNVSL EVHPGQITAI VGESGSGKST TAQAVIGLLA 
DNAEVDSGRI SFNGRSLVGL NAREWKNVRG TKIGLIPQDP NNSLNPVKTI GASVGEGLAI 
HKRGTAAERK KKVIELLERV GIDNPEVRYD QYPHELSGGM KQRALIAAAI ALEPELI1AD 
EPTSAL DVTV QKI ILDLLED MQRELGMGIL FITHDLAVAG DRADRI VVMQ KGEVRESGYA 
ASVLTDPQHE YSKKLLADAP SLTIGEIPTR VPAVDPEVAQ AKGPLLVVDK FRKEHQRGKE 
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GAFVAANDIS FEVLPGTTHA IVGESGSGKT 
QQRELRQQIQ LVYQNPYSSL DPRQTIGSTI 
ALATRRPREL SGGQRQRVAI ARAMILEPEL 
LTYVFISHDL AVVREISDTV SVMSRGNQVE 
GELNLGL 



TLGRAIAMFN TPTSGSISVS GKDITNLSKA 

AEPLRNFTKV SKQEADEKVA HYLELVALDP 

VVFDEAVSAL DVTVQAQILR LLDDLQRELG 

LGKTAEVFNN PQTDFTRRLI DAIPGSRYRG 



> RXA01013 (1-795, translated) 265 residues 

LGNPWTRPAA VISIVVLAVA VLMALVPGLF TSQDPFTGDD VALLGPSGTH WFGTDSVGRD 
LYSRVVYGAR ETLLGALIAV LVGLIVGTLI GLLAGAQRGW VDTVLMRFVD VLLSIPALLL 
SLTVIILLGF GTMNAAIAVG ITSVATFARL ARSQVMTVAG SDFVEAAYGS GGTQAQVLFR 
HILPNSLTPV FALAALQFGS AILQLSVLGF LGYGAPAPTP EWGLLISDAR DYMATSWWLT 
VLPGFVIIAV VMSANYLSRI IQKEA 



> RXA01070 (1-1386, translated) 462 residues 

MANATAQKGR FGLPGWMTGF GAQVIAGLIL GLILGLVARG MDSGAADGEA SWLTGLLSGV 

GSAYVSLLKV MVPPLVFAAV VTSVAKLREV ANAARLAVST LVWFAITAFF SVLAGIAVAL 

IMQPGVGSTV DASNAADPSR VGSWLGFIQS VIPSNILGLS GSYSENSGVN LSFNVLQILV 

ISIAIGVAAL KAGKSAEPFL KFTESFLKII QIVLWWIIRL APIGSAALIG NAVATYGWSA 

LGSLGKFVLA I YVGLAIVMF VIYPVVLKLN GIPVLGFFKR VWPVTSLGFV TRSSMGVMPV 

TQRVTEQSLG VPSAYASFAI PLGATSKMDG CAAVYPAVAA IFVAQFYGID LSIMDYVLIM 

IVSVLGSAAT AGTTGATVML TLTLSTLGLP LAGVGLLLAI EPIIDMGRTA TNVTGQALVP 

AIVAKREGIL DQDVWDAAEK GGAAIEMATV SEKETEPAEV RS 



> RXA01094 (1-948, translated) 316 residues 

MTLATIPSPP QGVWYLGPIP IRAYAMCIIA GIIVAIWLTR KRYAARGGNP EIVLDAAIVA 

VPAGIIGGRI YHVITDNQKY FCDTCNPVDA FKITNGGLGI WGAVILGGLA VAVFFRYKKL 

PLAPFADAVA PAVILAQGIG RLGNWFNQEL YGAETTVPWA LEI YYRVDEN GKFAPVTGTS 

TGEVMATVHP TFLYELLWNL LIFALLMWAD KRFKLEHGRV FALYVAGYTL GRFWIEQMRV 

DEATLIGG1R INTIVSAVVF AGAIIVFFLL KKGRETPEEV DPTFAASVAA DAVASPDRKP 

LPKAGEGIDG ETPSTR 



> RXA01135 (1-324, translated) 108 residues 

VTHILFDSRR FLQLGAFASL STALAGAARY VTSTSNNEPA DNTPLTIGYV PIAGSAPIAI 
ADALGLFKKH GVNVTLKKYS GWSDLWTAYA TEQLDVAHML SPMTVAIN 

> RXA01141 (1-462, translated) 154 residues 

VNSAADLKGM VLGIPFEYSV HALLLRDYLV SNAVDPIADL ELRLLRPADM VAQLTVEGID 

GFIGPGPFNE RAISNGSGRI WLLTKQLWDK HPCCAVAMAK EWKAEHPTAA QGVLNALEEA 

SAILSNPAQF DSSARTLSQE KYLNQPATLL DGPS 

> RXA01142 (1-420, translated) 140 residues 

TRTHLEQVGL TDAAERRPAR LSGGMQQRVG IARAFAIDPP IMLLDEPFGA LDALTRRELQ 
LQLLNIWEAS RRTVVMVTHD VDEAILLSDR VLVMSKSPEA TIITDIPVNL PRPRHELSED 
ASVEAETTAL RKRMLHLLEH 



> RXA01164 
VTLFVRLALA 
FLQQMSTGPT 
VLIARWRDWK 
FSTVLAAVGV 
RMGLDFNAQR 
APILVGTITV 
GNFQPGDGTG 
FTDMTYQQLA 
DTVTIAARVG 



(1-1575, translated) 
AVGGLFVFAS NEPIGWFVAG 
VVQGMLLGFV HGLVTYLQLL 
VLLFPAMYVA VEYLRSSWPF 
AMVIISKKRL AGAIITASVI 
RAVLANHARE TLKLDEQVDL 
DEVGPRNTMQ VFDPVEGAAE 
WEMNAANLG RAVTVGVMTC 
MSRMRAIEFD RAVVVAATSG 
FYVELLLVII GVLAGLFAIR 



525 residues 
IVGTALFFIS 
PWIGEFVGSL 
DGFAWVRLAW 
AIGAVSSLYV 
VIWPENSSDV 
YHNKKFLQPF 
YEVIFDRAGR 
VSAIVNPDGS 
MNSRSKSAKG 



LAPWDLGVPQ 
PYVALSVVEA 
GQINGPLANL 
DRNGTSDESI 
NPFSDAQARA 
GEYMPFREFL 
DAIANGAEFL 
ISQNTRIFEA 
SARPA 



KRRKKNEPVP 
LYSIALGAFG 
AALGGVAFVT 
EVAAIQGNVP 
IIDGAVEHVQ 
RIFSPYVDSA 
TTPTNNATFG 
ATLTESIPLK 



> RXA01168 (1-720, translated) 240 residues 

RTATPDVHVL IVDDNSPDGT GERADKLAAD DDHI FVLHRE GKGGLCAEYM AGFQWGLERD 

YQVLCEMDAD GSHAPEQLHL LLAEITNGAD LVIGSRYVPG GRVVNWPKNR WLLSKGGNVY 

ISVALGAGLT DMTAGYRAFR REVLEALPLD ELSNAGYIFQ VEIAYRAVEA GFDVREVPIT 

FTEREIGESK LDGSFVKDSL LEVTKWGLKH RGGQAKELSK EMVGLLNYEW KHFKKRNTWL 
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> RXA01185 (1-858, translated) 286 residues 

MTDPENSQGT PQICPTDPTT QALAVRGLTK SYGDATVVNN INLDIPKGAI YGIVGPNGAG 
KTTMLSMATG LLRPNKGTAW ISGFNVWEEP NDAKRSMGLL ADGLPIFDRL TGKELLTYVG 
ALRELDEGIV DQRSEELLEA LGLKEAAGKR VVDYSAGMTK KILLAQALIH NPKVLILDEP 
LEAVDPVSGR LIQQILKNFA QTGGTWLSS HVMELVEGLC DHVAIINRGV VEIAGHVNEV 
RRGRSYRMSS LMRLKALLFK RGHYLGWVRP KAIAKAKIRT RIGLSK 



> RXA01188 (1-1104, translated) 368 residues 

MMNGVVQPQE HLDATLIAAD FHGNPENSGD RKERLNFQGW KYALNRTVRD VFPDGLLDLA 

ALLTFFSILS IAPAVLLGYS VITIFLASDS TEILNLVRDE VNQYVPEDQS HVVNGVIDSI 

AGSAAAGQVG VAVGVITALW TSSAYVRAFS RCANAVYGRS EGRTLIKRWA MLLFLNLALL 

LGIIIILVSW VLNETLVMGI FAPIAEPLHL TNVLSFLTDR FMPIWIWVRF PVIVGVLIMF 

VATLYYWAPN ARPWKFRWLS LGSFLAIVGI LLAGVGLNFY FTLFAAFSSY GAVGSLLAVF 

IALWVFNICL 1IGLKIDVEI SRAKQLQAGM PAEDYSLVPP RSIEKVAKMK QRQQRLMDQA 
AAIREESN 



> RXA01245 (1-1767, translated) 589 residues 

ASWVTTLGLG GFHLDFWWEL ALLVTIMLLG HWLEMRALGA AS SAL D AL AA LLPDEAEKVV 

DGTTRTVAIS ELAVDDVVLV RAGARVPADG TIMDGAAEFD EAMITGESRP VYRDTGETVV 

AGTVATDNTV RIRVEATGGD TALAGIQRMV ADAQASSSRA QALADRAAAL LFWFALITAL 

ITAVVWTIIG SPDDAVVRAV TVLIIACPHA LGLAIPLVIA ISSERAAKSG VLIKDRMALE 

HMRTIDWLF DKTGTLTEGA HAVTGVAPAT GIAEGELLAL AAAAEADSEH PVARAIVTAA 

AAHPEASQRQ LRATGFTAAS GRGIRATVDG AEILVGGPNM LREFNLTTPG ELADITGSWA 

QRGAGVLHVV RDGEIIGAVA VEDKIRPESR AAVRALQARG VKVAMITGDA TQVAQAVGKD 

LGIDEVFAEV LPQDKDTKVT QLQERGLSVA MVGDGVNDAP ALARAEVGIA IGAGTDVAME 

SAGVVLASDD PRAVLSMIEL SHASYRKMVQ NLVWATGYNI VAV P L AAG VL APIGVLLPPA 

AAAILMSLST IIVALNAQLL RRIDLDPAHL APTDGKEEKA AVSSAAPVR 



> RXA01247 (1-234, translated) 78 residues 

VAAAT DATPE GPTTYQVTGM TCGHCADNVT EAVSALPQVD DVQVDLIAGG VSIVTVTGSV 
PLETVHRAIE ETGYTVLS 



> RXA01285 (1-543, translated) 181 residues 

PQTSIAPEGI RVYDLIARGR APYQSLIQQW RTSDEDAVAQ ALASTNLTEL AARLVDELSG 

GQRQRVWVAM LLAQQTPIML LDEPTTFLDI AHQYELLELL RAFNEAGKTV VTVLHDLNQA 

ARYADHLIVM KDGHVHATGT PEEVLTAEMV QGVFGLPCII SPDPVTGTPT VVPLSRSRAG 
A 



> RXA01289 (1-1044, translated) 348 residues 

MTAVAVEKQK ETSI SKNLGR RRALGILGIV VALGALIVLS IAVGANPLSF SSVWQGFTAR 

DSSEASIIVW SMRIPRTLVG IVTGAAFGVA GALIQALTRN PLADPGILGV NAGAGFAVTV 

GVGFFGLSSV TGYIWFAFLG AAAATLLVYF IGASTSGSVN PVALVLAGVA LAAVLGGVTS 

FLTLIDPETF ESIRNWNLGS VARTDLSDTM TVLPFLAVGL AIALLLSGAL NSIALGDDLA 

ASLGTKVMRT RVLGIISVTL LAGGATALTG GIGFVGLMVP HVVRWVVGPD QRWIITFSAL 

CAPVLVLGAD ILGRIIARPG EIEVGIVTAV IGAPVLIALV RRRKASGL 



> RXA01290 (1-1164, translated) 388 residues 

VVFNIKSRTD ETPVAASEPV ESTRPVSEAS TSPALNPGYH AVSVQRRRFS FRIPARLMVV 
SL1LFAIALC SATWAITMGD YPLSLGQVIN ALAGTGEKFQ LLVVREWRLP VAI AAVVFGA 
LLGIGGA1FQ SITRNPLGSP DVIGFDAGSY TAVVLVILVL GNTHYWSIAF AAIVGGIVTA 
FAVYVLAWRK GVQGFRLIIV GIGVSAMLSS VNAYLITRAD VEDAMVVGFW SAGSINRITW 
QSLLPSLVIA AVIIVAAIVL ARSLRFMEMG DDVATTLGVK TNSTRLALIV VGVATSALVT 
AAAGPISFIA LVAPQLARRL TKTPGVSLVA AAAMGSALLS CAHLLSLIIS SFYRTI PVGL 
LTVSIGGCYM IWLLLRETRR QYRTGTIR 

> RXA01297 (1-798, translated) 266 residues 

MGYVGMVLAI LF1GLPLVFI VLTSFKQQSE IYTQPVTWFP SEFNFDNYAN VFERVPFLNY 
FRNSIIITVI LCLVKIILGV ISAYALSILR FPGRNLVFLL VISALMVPSE VTVISNYALV 
SQLGWRDTYQ GIIVPLAGIA FGTFLMRNHF MSIPSELIEA ARMDHCGHFR LLWKVLLPIS 
MPTLVAFSMI TVVNEWNQYL WPFLMAETDN SATLPIGLTM LQNNEGVSNW GPVMAATIMT 
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MLPVLVMFLA LQEYMIKGLI SGAVKG 

> RXA01298 {1-393, translated) 131 residues 

FVWKNLGYSF VIYLAALQGL NKDLSEAAPV DGASAWTRFW KVTLPQLRPT TFFLSITVTL 
NSVQVFDIIH TMTRGGPLGN GTTTLVYQVY TETFTNYRAG YGATIATILF LLLLI ITVIQ 
VRYMDKENKQ K 

> RXA01303 (1-1335, translated) 445 residues 

VTQLNTKGW LQGWDPEDPE HWDSKIAWRT LWITTFSMII GFCVWYLVSA IAPLLNRIGF 
DLSAGQLYWL ASIPGLAGGL IRLI YMFLPP ILGTRKLVGI SSGLFLIPMF GWFLAVQDSS 
TPYWWLLTLA ALTGIGGGVF SGYMPSTGYF FPKAKSGTAL GIQAGIGNLG VSIIQFMGPW 
VMGFGLLGIG FLTPQRTIEG TTVFVHNAAI VLVPWTILAA VLSFLFLKDV PVTANFRQQI 
DIFGNKNTWI LSIIYLMTFG AFAGFAAQFG LIINNNFGIA SPMAETYPAE MLHAGAT FAF 
LGPLIGALVR AAWGPLCDRF GGAIWTFVGG I GMT I AT AAA AIFLSRAETP DDFWPFLWSM 
LALFFFTGLG NAGT FKQMPM ILPKRQAGGV IGWTGAIGAF GPFIVGVLLS FTPTVAFFWG 
CVVFFIIATA LTWI YYARPN APFPG 

> RXA01323 (1-2265, translated) 755 residues 

MAQTPAKIPA ALNFIDVDLG VTGMTCTSCS ARVERKLNKL DGVEATVNYA TESAQVSYDP 
SKVSPEQLIK TVEDTGYGAF TMASAAAESE EDNAPADSGQ SRIDAARDHE AADLKHRVIV 
SALLSVPVVL VSMIPALQFN NWQWAVLTLV TPIFFWGGSP FHKATWANLK RGSFTMNTLV 
SLGTSAADLW SLWALFIENA GHPGMKMEMH LLPSASTMDE IYLETVAVVI TFLLLGRWFE 
TKAKGQSSEA LRKLL DMGAK DAVVLRDGAE VRVPVNQLKL GDVFITRPGE KIATDGEVDE 
GSSAVDESML TGESIPVEVT KGSKVTGATL NTSGRLMVKV TRIGADTTLS QMAKLVTDAQ 
SKKAPVQRLV DQISQVFVPV VIVIAIATLI AHLVFTDAGL APAFTAAVAV LIIACPCALG 
LATPTALLVG TGRGAQLGLL IKGPEILEST KKVDTIVLDK TGTVTTGTMS VTDVTAINYS 
ETEILEFAAA VESASEHPIA QAIAKAAEHE QVTDFQNTAG QEVTGVVRGH EVRVGRPSST 
LIDALLHPFQ HAQKIGGTPV VVTIDGVDSG IITVRDTVKD TSAEAIRGLK ELGLTPILLT 
GDNEGAAKSV AAEVGIDQVI ANVLPHEKVQ NVEALQAQGK NVAMVGDGVN DAAALAQADL 
GLAMGAGTDV AIEASDITLM NNDLRSAVDA IRLSRKTLGT IKGNLFWAFA YNVALIPVAA 
IGLLNPMLAG IAMAFSSVFV VSNSLRLRGF KARSN 

> RXA01338 (1-1878, translated) 626 residues 

MLFIRSFDGI ITVAALVAIA IHLILWLALD LDGLAKNWPL IAIVIVGGIP LMWDVLKSAI 
KTRGGADTLA AVSIITSVLL GEWLVAAIIV LMLSGGEALE EAASRRASGT LDALARRAPS 
TAHRLLGATI LDGTEEIAVE EITVGDLVAV LPHELCPVDG EIVAGHGTMD ESYLTGEPYV 
VSKSKGSQAM SGAVNGDTPL TIVATKLAHD SRYAQIVGVL HEAENNRPEM RRMADRLGAW 
YTVIALALGG LGWIVSGDPV R FLAW WAT PCPLLIAVPV AIIGAISLAA RRGIIVKNPG 
MLENASGVKT VMFDKTGTLT YGRPVITDIH TAPGVEEDTV LALAASVERY SRHPLADAIR 
EGAKARELHL PDVVEVSERP GQGLTGTVGE HLVRITNRRS TLEIDPDSKN YIPVTSSGME 
SWLVDDKYA ALIRLRDEPR ASASEFIAHL PKKHKVDKLM IISGDRASEV RYLADKVGID 
EVHAEASPED KLNIVNRHNE HGATMFLGDG INDAPAMAVA TVGVAMGADS DVTSEAADAV 
ILDSSLERLD DLLHISARMR RIALQSAGGG MALSVIGMIL AVFGFLTPLM GAIFQEVIDV 
LAILNSARVA LPRGAISDFD TQEKVS 

> RXA01395 (1-1086, translated) 362 residues 

MAVMAYQPAD NRYDDMI YRR VGNSGLKLPA ISLGLWHNFG DDKPLSTQRS I IHRAFDRGV 
THFDLANNYG PPAGSAETNF GRILREDLKS HRDELIISSK AGWDMWPGPY GFGGSRKYLV 
SSLDQSLTRL GLDYVDIFYH HRPDPDTPLE ETMYALRDIV ASGKALYVGI SSYGPELTAE 
AAE FMAEEGC PLLIHQPSYS IINRWVEEPG DDGENLLQSA ANNGLGVIAF SPLAQGLLTD 
KYLDGIPEGS RASQGKSXXX XXLNVNNIDX VXXXXXXSXX TGQSFXXKXF CWVVAQPRKV 
RRRITVTSAL IGASSVEQLD NSLDSLNNLE FSDAELEAID EISHDAGINI WAKATDSKTR 
EN 

> RXA01411 (1-327, translated) 109 residues 

FIAQVMLGIG AVTANCVTSV MMAEVFQEVT RGTSAGITYN VTYA1FGGSA PFISTALVSW 
TGSPLAPAVY MIIIALFAFT ASRFIPETSP VFVTATPAIK APKVLVNPG 

> RXA01454 (1-267, translated) 89 residues 

MMLIVAFLIA LVGHYLMGGI RAGNQMTGQK SFVSRGARTQ LAVTAGLWML VKVAGYWLDR 
YDLLTKENST FTGASYTDIN AQLPAKIIL 
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> RXA01455 (1-462, translated) 154 residues 

VTWIFAIIAL VILIAPMSVG FYTDWLWFGE VDFRGVFSKV IVTRIVLFVI FALIAGFVTW 
LAGYFVTKLR PDEMSAFDTQ SPVYQYRQMI ENSLRRVMVI IPI FVALLAG LIGQRSWRTV 
QMWLNGQDFG VSDQQFGLDY GFYAFDLPML RLIA 

> RXA01625 {1-201, translated) 67 residues 

MAIKNYTVEG MTCGHCVSSV KEEVGEVAGV TAVDVTLETG AVQVTGEDFT DEAVKAAVVE 
AGYKVVA 

> RXA01756 (1-1308, translated) 436 residues 

MKELELGEAR DVAATLEAMP IQEVIDQVER TSITKGAVLL RLLSKDRSLL VFDALGPRLQ 
ADLIGAFQDA EVLDYFADLD PDDRVSLLDE LPASIADELL RSLDPQEKQV TELVLGYAKG 
SVGRWMSPQV LLLFDDMSVA EVLDFVRNHA AEAETIYALP IVNRARQVMG VVSLRKLF1A 
DPTLKVSEIM VRPVSVLASA DIEETARWFL QLDLVAMPVV DESNMLLGVL TFDDAQDIVE 
QADSEDSARS GGSEPLQQPY LSTPIRKLVK SR1VWLLVLA VSAILTVQVL DIFEATLVEA 
VVLALFIPLL TGTGGNTGNQ AATTVTRALA LGDVRKSDVF RVLGREIRVG LMLGALLGAV 
GFVIASLVYG MPVGTVIGLT LLAVC TMAAS VGGVMPIIAK AIGADPAVFS NPFISTFCDA 
TGLI I YFAIA KLVLGI 

> RXA01808 (1-1119, translated) 373 residues 

MRGGAPARTS KPGFRLEAAE AL I AEVPAPR DKVELMAFSK SRQGRVVIEL EDATVATPDD 
RILVEDLTWR LAPGERIGLV GVNGSGKTTL LRTLAGEQPL QAGKRIEGQT VKLGWLRQEL 
DDLDLSRRLI DCVEDVASYV MMGDKQVSAS QLAERLGFSP KRQRTPVGDL SGGERRRLQL 
TRVLMAEPNV LLLDEPTNDL MDTLQELES LLDGWPGTMV VISHDRYLIE RVTDSTWALF 
GDGKLTNLPG GIEEYLQRRA AMAAAEDSGV LNLGAATQAG TFSAATEQAA TSVESSGISS 
QERHRITKEM NALERKMGKL DQQMDKLNQQ LADAAEAMDT IKLTELDTKL RAVQEEHGEL 
EMQWLELGEE IEG 

> RXA01822 (1-582, translated) 194 residues 

MARQNSNTGG LRLVLVGIGT GAFLGAARDE FMVRADI TGA STVQLWSAGS LSGRDWNHAL 
LVLISCAVIV PALCIIVRRL RLMEMGDDAA GALGISVERT RLIAILLAVL LVGIATAAAG 
PIAFIALAAP QIARALARED GVLVAASISI GSGLLVAADC LEQHVDTELH TPVGLVTSLL 
GGVYLMWLLS RKEA 

> RXA01890 (1-720, translated) 240 residues 

MASIVFENVT RKYSPGARPA VDKLNLEIAD GEFLVLVGPS GCGKSTSLRM LAGLEPIDEG 
RLLIDGKDAT ELRPQDRDIA MVFQSYALYP NMTVRDNMGF ALKNQKVAKA EIEKRVAEAS 
RILQLDPYLD RKPAALSGGQ RQRVAMGRAI VREPSVFCMD EPLSNLDAKL RVSTRAEISG 
LQRRMGVTTV YVTHDQVEAM TMGDRVAVLL LGVLQQVDTP QNLYDYPANA FVASFIGSLP 

> RXA01900 (1-1299, translated) 433 residues 

MTTAVDQNSP PKQQLNKRVL LGSLSGSVIE WFDFLVYGTV AALVFNKMYF PSGNEFLSTI 
LAYASFSLTF FFRPIGGVIF AHIGDRIGRK KTLFITLMLM GGGTVAIGLL PDYNAIGIWA 
PILLMFLRIL QGIGIGGEWG GAL L LAY E Y A PKKQRGLYGA VPQMGISLGM LLAAGVISLL 
TLMPEDQFLT WGWRIPFVGS ILLVFIGLFI RNGLDETPEF KRIRDSGQQV KMPLKEVLTK 
YWPAVLVS1G AKAAETGPFY IFGTYIVAYA TNFLNIRDNI VLLAVACAAL VAT1WMPLEG 
SFSDRVNRAV LYRICASATI VLIVPYYLVL NTGEIWALFI TTVIGFGILW GSVNAILGTV 
IAENFAPEVR YTGATLGYQV GAALFGGTAP IIAAWLFEIS GGQWWPIAVY VAACCLLSVI 
ASFFIQRVAH QEN 

> RXA01939 (1-603, translated) 201 residues 

STSGTDLTSL SHKEIFQMRR KLQVVFQNPY GSLDPMYSIY RCIEEPLTIH KVGGDRKARE 
ARVVELLDMV SMPRSTMRRY PNELSGGQRQ RIAIARALAL NPEVIVLDEA VSALDVLVQN 
QILTLLAELQ QELKLTYLFI THDLAVVRQT ADDVVVMQKG RIVEKGRTDD IFNDPQQHYT 
RDLINAVPGL GIELGTGENL V 

> RXA01972 (1-594, translated) 198 residues 

VATGLLSAIG LFIATNIDDI IVLSLFFARG AGQKGTTLRI LAGQYLGFMG ILAAAVLVTL 
GAGAFLPAEA IPYFGL1PLA LGLWAAWQAW RSDDDDDDDA EIAGKKVGVL T VAGVT FANG 
GDNIGVYVPV FLNVDTAAVI IYCIVFLVLV AGLVLLAKFV ATRPPIAEVL ERWEHVLFPI 
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VLIGLGIFIL VSGGAFGL 

> RXA01986 (1-618, translated) 206 residues 

MASTFIQADS PEKSKKLPPL TEGPYRKRLF YVALVATFGG LLFGYDTGVI NGALNPMTRE 
LGLTAFTEGV VTSSLLFGAA AGAMFFGRIS DNWGRRKT I I SLAVAFFVGT MICVFAPSFA 
VMVVGRVLLG LAVGGASTVV PVYLAELAPF EIRGSLAGRN ELMIVVGQLA AFVINAI IGN 
VFGHHDGVWR YMLAIAAIPA IALFFG 

> RXA01995 (1-654, translated) 218 residues 

MDIRQTINDT AMSRYQWFIV FIAVLLNALD GFDVLAMSFT ANAVTEEFGL SGSQLGVLLS 
SALFGMTAGS LLFGPIGDRF GRKNALMIAL LFNVVGLVLS ATAQSAGQLG VWRLITGIGI 
GGILACITVV I SEFSNNKNR GMAMSI YAAG YGIGASLGGF GAAQLIPTFG WRSVFAAGAI 
ATGIATIATF FFLPESVDWL STRRPAGARD KINYIARR 

> RXA02033 (1-789, translated) 263 residues 

MPLSGKIGGF IVAVVFVLAA LSFIWTPFDP VQAFPQERLE GSSLRHLLGT DRYGRDVLSQ 
IMVGSRVTLL VGIIAVAIAA LIGTPLGIAA GMRRGMVETF VMRGADLMLA FPALLLAIIS 
GAVFGASTWS AMVAIGIAGI PSFARVARAG TLQVTSQDFI AAARLSKVSS ARIALRHILP 
NITSMLIVQA S VAFALAI LA EAALSFLGLG TTPPDPSWGR MLQTAQASIG VTPMLAVWPG 
AAIALTVLGF NLFGDGLRDA I DP 

> RXA02034 (1-966, translated) 322 residues 

VSKTIAWTVL RYTLTFVIAS IIIFVLIRVI P G D P AAV AL G ITATPEAIAA LQSQLGTDQP 
LFQQYFSWIG GMLTGDFGTS LSSGQDLSPI IFDRLQVSLI LVGCSIVLSL LIAI PLGVLS 
ARRGGVI ISG ISQIGIAIPS FLAGILLVAV FAVGLGWLPA NGWIPPSENF GGFLARLILP 
VLALTAVQAA ILTRYVRSAV MDVMGQDFMR TARSKGMSFN RALIIHGLRN AALPVLTVTG 
LQLTTLVIGA VVIEQVFVIP GIGSMLLESV SNRDLIAVQS IVMLLVAFTL LVNLVVDLLY 
QVVDPRVGAV GVASTKVPGS VA 

> RXA02035 {1-1509, translated) 503 residues 

MKITRGLLPS LLLASTIVVS SCSAGSTAYQ QPPAVDQSSI VIATTAAAAS LDFTNAAGAA 
IPQAMMSNIY EGLVRIDAEG EIQPLLATSW DISDDRTEYI FHLREGVLFS NGDPFNADSA 
KFSIDRVKTD WTNGLKSGMD VVESTEVIDD HTLKVSLVRP SNQWLWSMGT AIGAMMTEGG 
VDKLATDPVG TGPYTVTHWA PGRAIGFGAR ADYWGQKPLN DAATIRYFSD ATASTNALQS 
GDVDVIWAMQ APEQLATLQE YTVEVGTTNG EMLLSMNNQR APFDDVRVRQ AVMFAI DRQA 
VI DTALEGYG TDTGGVPVPP TDPWYEKSTM YPYDPDRARA LLEEAGAEGT RITMSIPSLP 
YAQAASE I L Y SQLRDVGFDP VIESTEFPAV WLAQVMGQKD YDMSLIAHVE PRDIPTLFSP 
NYYLGFDDTE TQALLAEADS SANEVELMQQ AVDRIMEQAV ADNLMNVANI VVMSPEITGI 
DPNVVSGALE LSLIGRKESG VAQ 

> RXA02062 (1-1170, translated) 390 residues 

MRVGMMT RE Y PPEVYGGAGV HVTELTRFMR EIAEVDVHCM GAPRDMEGVF VHGVDPALES 
ANPAIKTLST GLRMAEAANN VDVVHSHTWY AGLGGHLAAR LHGIPHVATA HSLEPDRPWK 
REQLGGGYDV SSWSEKNAME YADAVIAVSA RMKDSILAAY PRIEPDNVRV VLNGIDTELW 
QPRPTFDDAE DSVLRSLGVD PQRPIVAFVG RITRQKGVEH LIKAAALFDE SVQLVLCAGA 
PDTPEIAART TALVEELQAK REGIFWVQDM LGKDKIQEIL TAADTFVCPS IYEPLGIVNL 
EAMACNTAVV ASDVGGIPEV VVDGTTGALV HYDENDVETF ERDIAEAVNK MVADRETAAK 
FGLAGRERAI NDFSWATIAQ QTIDVYKSLM 

> RXA02068 (1-1119, translated) 373 residues 

I FVPMLRIAA IEPKDITLVT GSVSLRTFRV RTGELQVMGD IVGAKVHTDD PELQQFHGRA 
VEIADVELEL SRTRDWIITR VAVLGERPKF GRRPVLHTVP WSHIHGITAG GVGESNHTAE 
LIAGFEDMRP ADVAKQLYQL PTAQRTEVTE ELDDEKLADI LQELSEDRQA ELIEELDIER 
AADILEEMDP DDAADLLGEL PDDKADVLLD LMDPEESAPV RRLMDFSPDT VGALMTPEPL 
IMDPSTTVAE ALAMARNPDL PTSLASLIFV VRPPTATPTG KYLGCVHLQK LLREPPSSLI 
GGILDPDLPP LYADDSQETA ARFFATYNLV CGPVLDENRH LLGAVAVDDL LDHMLPEDWR 
DAGIRPGKEH THG 

> RXA02079 (1-615, translated) 205 residues 

MSEAFDATKV RKAVLTVALL NFAYFFVEFF IALSAGSVSL LADSVDFLED TSINLLIFIA 
LGWPLARRAV MGKLMAIVIL APAAFAAWAA IQRFSAPQAP EVFPIIVASL GAVVINGASA 
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IIISRVRQHG GSLGQAAFLS ARN DVLINIA IIMMALITAW TTSGWPDLIL GCFIILLALH 
AAHEVWEVSE EERLASKALA GEAID 

> RXA02096 (1-1317, translated) 439 residues 

MGLDVSDEQI EHAARLAQAH DFIDRLPNKY EEVIGERGLT LSGGQRQRIA LARAFLAHPK 
VLVLDDATSA 1DASTEDRIF QALREELHDV TILIIAHRHS TLELGDRVGL VEDGRVTALG 
PLSEMRDHAR FSHLMALDFQ DSHDPEFTLD NGSLPSQEQL WPEVSTEKQY KILAPAPGRG 
RGMSMPATPE LLAQIEALPA ATEETRVDAG RLRTSTSGFK LLSLFKQVRW LVVAVIALLL 
VGVAADLAFP TLMRAAI DNG VQAQSTSTLW WIAIAGSVVV LLSWAAAAIN TIITARTGER 
LLYGLRLRSF VHLLRLSMSY FERTMSGRIM TRMTTDIDNL SSFLQSGLAQ TVVSVGTLIG 
VVTMLAITDA QLALVALSVV PIIIVLTLIF RRISSRLYTA SREQASQVNA VFHESIAGLR 
TAQMHRMEDQ VFDNYAGEA 

> RXA02119 (1-1641, translated) 547 residues 

MTETLVVNGL AGGYGHRTLF NDVNLTVAAG DVVGVVGVNG AGKSTFLKIL AGVEKPLAGT 
IALSPADAFV GYLPQEHTRT SGETIAVYIA RRTGCQAATT AMDDTAEAFG ADPDNAALAD 
AYAEALDRWM ASGAADLDER IPIVLADLGF ELPTSTLMEG LSGGQAARVG LAALLLSRFD 
IVLLDEPTND LDLDGLEQLE NFVQGLRGGV VLVSHDREFL SRCVTTVLEL DLHQNSHHVY 
GGGYDSYLEE RAVLRQHARD QYEEFAE KKK DLVARARTQR EWSSHGVRNA IKRAPDNDKL 
RKKAAAESSE KQAQKVRQME SRIARLEEVE EPRKEWKLQF SVGKASRSSS VVSTLNDASF 
TQGDFTLGPV SIQVNAGDRI GITGPNGAGK STLLRGLLGN QEPTSGTATM GTSVAIGEID 
QARALLDPQL PLISAFEKHV PDLPISEVRT LLAKFGLNDN HVERDVEKLS PGERTRAGLA 
LLQVRGVNVL VLDEPTNHLD LEAIEQLEQA LASYDGVLLL VTHDRRMLDA VQTNRRWHVE 
AGEVREL 

> RXA02220 (1-2676, translated) 892 residues 

VSSPLPAAVT SKPAHALSSD EVLENLGVQD TGLTSAEATQ RLEANGPNEL PQTPPETVWQ 
RLFRQVNDPM I YVLIAAAVL TAFLGHWTDT IVIGAVVIIN MMVGFIQEGK AADAL AS I RN 
MLSPESAALR DGVFHKIDAA ELVVGDVVKL SAGDKVPADL RMLAATNLHI EESALTGEAE 
AVVKGTDPVE ADAGIGDRTS MAFSGTLVLT GSGTGVVTAT GAGTEIGHIT TMLADVDSVD 
TPLTRSMKKF SSALAIVCVF LAILMLVVAG LVHHTPLEEL ILSAIGFAVA AIPEGLPAVI 
AITLALGVQK MAARNAI TRR LNSVETLGSV TTICTDKTGT LTRNEMTVRA IATGTSLYDV 
SGAGYEPLGE IRLKDGEQVS KQDFPDLYAM ALVAANVNDA EIYQEDGMWR LSGEPTDGGI 
RAFAMKTNAE ILTRTAEVPF DSAYKYMATL HTIDGANTML VKGAPDRLLD RSAQQRNGEP 
LDRPYWEQLI EDLASQGLRV LAAAYKELPH STSTITPEDV DQGELTFLGL YGIMDPPREE 
VIEAMKVVQS AGVRVRMITG DHSSTARAIA REVGIRGQNV LTGAEITAAT DEELQGLVDN 
ADLFVRTSPE HKLRVVRALQ ANGEVASMTG DGVNDAPALK QADVGVAMGI KGTEATKDAA 
DIVLADDNFA TIAGAVEMGR TIYDNLRKAV VFMLPTNGAQ GLVIFIAMLL GWELPITALQ 
VLWINLITAI TLSLALSFEP AEPG1MNRKP RNPKSGLIDA PSVLRIVYVS LLLGGATFWA 
FL GAR DAG ID I DTARTIAVT TLAVSQVFYL LSSRYFEVSA LRKELFTTNP ISWLCIALML 
ILQLAFVYLP FMQSTFDTAA LTLRDWVMPL VFGVVVFAVV ETEKFIRRLK AS 

> RXA02222 (1-375, translated) 125 residues 

LGRPPPGDVH TLLDDIGAEE SEADKVPIEW QNALTKADRY ANRQHMSQAR LYRQLTSDVG 
EGFTEEAAQY AIENVNADWN ANALVKARNY QERQAMSVDR IYRQLTSEHG EGFTPEQAQY 
AIDNL 

> RXA02312 (1-1359, translated) 453 residues 

LSNRHLQLIA IGGAIGTGLF MGSGKTISVA GPSVILVYAI IGFMLFFVMR AMGELLLANL 
NYKSLRDAVS DILGPGAGFV TGWTYWFCWI ATGMADIVAI TGYTQYWWPE IPLWLPGVLT 
IALLFALNLA AVRLFGEMEF WFAIIKIVAI VSLIVVGLFM VVTAFESPNG TTAQFNNLIE 
HGGFFPNGIT GFLAGFQIAI FAFVGIELAG TAAAETENPT KTLPRAINSI PIRIVVFYVL 
ALAVIMMVTP WDQVRADNSP FVQMFALAGI PAAAGI INFV VITSAASSAN SGIFSTSRML 
YGLSLEGAAP KRWSRLSKNL VPARGLTFSV ICLIPAVGLL YAGGTVIEAF TLITTVSSVL 
FMVVWSYILV AYIVYRRNSP ELHKKSIFKM PGGVVMAVVV LVFFAAMLVV LSLEPDTRAA 
LIATPVWFII LGIGWLSIGG AKGAKHRSQI TSH 

> RXA02313 (1-1221, translated) 407 residues 

MRVAIVAESF LPNVNGVTNS VLRVLEHLKA NGHDALVIAP GARDFEEEIG HYLGFEIVRV 
PTVRVPLIDS LPIGVPLPSV TSVLREYNPD IIHLASPFVL GGAAAFAARQ LRIPAIAIYQ 
TDVAGFSQRY HLAPLATASW EWIKTVHNMC QRTLAPSSMS IDELRDHGIN DIFHWARGVD 
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SKRFHPGKRS VALRKSWDPS GAKKIVGFVG RLASEKGVER LAGLSGRSDI QLVIVGDGPE 
AKYLQEMMPD AIFTGALGGE ELATTYASLD LFVHPGEFET FCQAIQEAQA SGVPTIGPRA 
GGPIDLINEG VNGLLLDVVD FKETLPAAAE WILDDSRHSE MCAAAWEGVK DKTWEALCTQ 
LLQHYADVIA LSQRIPLTFF GPSAEVAKLP LWVARALGVR TRISIEA 

> RXA02344 {1-678, translated) 226 residues 

MLNRMKSARP KSVAPKSGQA LLTLGALGVV FGDIGTSPLY SLHTAFSMQH NKVEVTQENV 

YGIISMVLWT ITLIVTVKYV MLVTRADNQG QGGILALVAL LKNRGHWGKF VAVAGMLGAA 

LFYGDVVITP AISVLSATEG LTVISPSFER FILPVSLAVL IAIFAIQPLG TEKVGKAFGP 

IMLLWFVTLA GLGIPQI 1GH PEILQSLSPH WALRLIVAEP FQAFVL 

> RXA02348 (1-1134, translated) 378 residues 

PIRVAWFCVV MPALILTYLG QGALVINQPE AVRNPMFYLA PEGLRIPLVI LATIATVIAS 
QAVISGAYSL TKQAVNLKLL PRMVIRHTSR KEEGQIYMPL VNGLLFVSVM VVVLVFRSSE 
SLASAYGLAV TGTLVLVSVL YLIYVHTTWW KTALFI VLIG IPEVLLFASN TTKIHDGGWL 
PLLIAAVLIV VMRTWEWGSD RVNQERAELE LPMDKFLEKL DQPHNIGLRK VAEVAVFPHG 
TSDTVPLSLV RCVKDLKLLY REIVIVRIVQ EHVPHVPPEE RAEMEVLHHA PIRVVRVDLH 
LGYFDEQNLP EHLHAIDPTW DNATYFLSAL TLRSRLPGKI AGWRDRLYLS MERNQASRTE 
SFKLQPSKTI TVGTELHL 

> RXA02353 (1-468, translated) 156 residues 

MALLILAGLQ MI PKETYEAA RVDGATAWQQ FTKITLPLVR PALMVAVLFR TLDALRMYDL 
PVIMISSSSN SPTAVISQLV VEDMRQNNFN SASALSTLIF LLIFFVAFIM IRFLGADVSG 
QRGIKKKKLG GTKDEKPTAK DAVVKADSAV KEAAKP 

> RXA02354 (1-789, translated) 263 residues 

MTKRTKGLIL NYAGVVFILF WGLAPFYWMV ITALRDSKHT FDTTPWPTHV TLDNFRDALA 
TDKGNNFLAA IGNSLVISVT TTAIAVLVGV FTAYALARLE FPGKGIVTGI ILAASMFPGI 
ALVTPLFQLF GDLNWIGTYQ ALIIPNISFA LPLTIYTLVS FFRQLPWELE ESARVDGATR 
GQAFRMILLP LAAPALFTTA ILAFIATWNE FMLARQLSNT STEPVTVAIA RFTGPSSFEY 
PYASVMAAGA LVTIPLIIMV LIF 

> RXA02394 (1-1311, translated) 437 residues 

ML S P AAVAAL ILVIGIVVLI IASVPVAIAI GLPSLFAAMA VLGPENAAQA VAQRMFTGTN 
SFTLLAIPFF VLAGLLMNSG GIATRLIDAA KVLVGRMPAS MANTNIAANG LFGAVSGAAV 
ASASAVGTVM TPKMKEEGYS RAYAAAVNVA SAPAGMLIPP SNTFIVYSLV SSTSIAALFM 
AGVGPGLLWI LACVIVGTWL ARKENYKREQ IHPTFKQSLV VLWRALPSLL MIVIVVGGIL 
LGWFTPTESA AIAVVYCLVL GFI YRTIKVG DLADILLKAT RTTSIVMLLI AVSAALSWVM 
AFAKIPQMIS DALLSVSDSK VVILLIMMFI LLLIGTVMDP TPAILIFVPI FLPVVTELGV 
DPVHFGAMVV MNLSVGVITP PVGNVLFVGS QVAGLRVETV IRRLWPYLIA IIVALFVVVF 
VPQISIWLPT TMGLMGG 

> RXA02402 (1-744, translated) 248 residues 

VSKTEEGRSA AIIIYAFPTF ILLGAIIAFI FPEPFIPLTN YINIFLTIIM FTMGLTLTVP 
DFQMVLKRPL PILIGVVAQF VIMPFLAIVV AKMFNLNPAL AVGLLMLGSV PGGTSSNVIA 
FLARGDVALS VTMTSVSTIV SPIMTPFLML MLAGTETAVD GGGMAWTLVQ TVLLPVIIGL 
VLRVFLNKWI DKILPILPYL SILGIGGVVF GAVAANAERL VSVGLIVFVA VIVHNVLGYV 
VGYLTGRV 

> RXA02422 (1-435, translated) 145 residues 

VSTLISEPEV DKLRKRAKRS RRT EWWL AAA LLAPNLLLLA IFTYRPLLDN FRLSFFNWNI 
SSPTSTFIGF DNYVEFFTRS DTLQVVLNTV IFTACAVIGS MVLGLLLAML LDQKLFGRNF 
VRSMVFAPFV ISGAAIGGAF QFVFD 

> RXA02438 (1-759, translated) 253 residues 

MTDLIQLREV SKKYGAFQAL NDINLNVRAG EVTCVLGDNG AGKSTLIKIL SGLHPATSGE 
VIVAGDVVNF GSPRDALDAG IATVYQDLAV VGQMSVWRNF FLGQELTGRF GVLKQEEMRR 
ITDEQLREMG IELRDVDVPV ASLSGGQRQV VAIARAI YFG ARVLILDEPT AALGVKQSGM 
VLRFI AAARD RGIGVIFITH NPHHAYLVGD HFILLNLGKQ VMDKSRAEVE LEELTLAMSG 
GGELDSLSHE LKR 
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> RXA02439 (1-1023, translated) 341 residues 

MTKIKSGEAS TSIVERALKR PELTSLLGAV LVFTLFMVVA PAFRSWDSMA TVLYASSTIG 

IMAVAVGLLM IADEFDLSTG VAVTTAALAA SMFSYNLWLN TWVGALIALV ISLAIGFFNG 

FLVVKTKIAS FLITLATFLM LQGINLAVTK LISGTVATPT IADMEGFPSA RAVFASSIPI 

FGVNIRITVF WWLLFVIVGT FVLFKTRIGN WIFAVGGDEE AARAVGVPVR GVKIGLFMFV 

GFAAWFVGMH NLFLFDSIQA GQGVGNEFLY IIAAVIGGIS MTGGRGTVVG TMIGALIFGM 

TNQGIVYAGW NPDWFMFFLG GTLLLAVLLN HRFERFNKER S 

> RXA02441 (1-657, translated) 219 residues 

MAELSVRNLT CTYGNHIALN NITARFPTGK ITALIGSNGS GKSTLLETLA GMLAPRSGSI 
NNLVPEIAFV PQRSHVSHNL PITIRQTVSM GRWSAKKNWQ RLTAADCNIV DSCLDRLEIS 
GLADRPLGEV SGGQRQRALI AQGLAQQAPL LLLDEPLAAV DSHAASLIED V1NQQRNQGT 
TIILATHDLD QAHQADQIIA LEKGIIKPQR KATES IKKR 

> RXA02442 (1-849, translated) 283 residues 

MKFFTDALIV PFDVSFISRA LVAGCLAAIL CSLIGTWVIL RRLTFFGDAM SHGLLPGVAT 
ASLLGGNLMF GAAISALIMS AGVVWTSRKS SLSQDVSIGL QFITMLSLGV VIVSHSDSHA 
VDLTSFLFGD ILGVRPSDIF IIAIATVLGG LTIFLFHRQF TALAFDERKA HTLGLNPRFA 
HLLMLALIAL ATVVSFQVVG TLLVFGLLIG PPATAALLVQ DKASISLIMI VASLLGCAEI 
YLGLLISWHA STAAGATITL LSAAI FFATL LTKSAISRLN FTA 

> RXA02447 (1-270, translated) 90 residues 

WVWLAEIFPV RMKGIGTGIS VFCGWGINGV LALFFPALVS GVGITFSFLI FAVVGVIALA 
FVTKFVPETR GRSLEELDHA AFTGQI FKKA 

> RXA02451 (1-1524, translated) 508 residues 

MNTDTTQDGV SPEPSDPHLG SEVAETHREK KFFGQPWGLA NLFGVEMWER FSFYGMQSIL 
AFYLYYSVTD GGLGMNQTAA LSIVGAYGGF VYMTSLVASF IADRVLGSER TLFYSAI I VM 
LGHIALALIP GYTGLSIGLV LIGLGSGGVK TAAQVVLGQL YSRTDTRRDA GFSI FYMGVN 
LGGLFGPLIT NALWGWGGFH WGFGIAAVGM ALGLIQYVAM RKTTIGAAGH TVPNPLPKNE 
YARWIIGAVV VVAAVVALIA TGIIKLEWLS NITAAIALIA AIALLAQMYV SPLTTAAEKS 
RLLGFIPMFI GGVLFFAIFQ TQFTVLAVYS DTRLDRNFFG IDLPPGLINS FNPIFIIIFS 
GIFATLWTKL GAKQWSTAVK FGVANIVIGC ALFFFLPFAG GAENSTPMAL IIWVYFLFTI 
AELLLSPVGN SLAT KVAPEA FQSRMFAVWL MAVSMGTSLS GTLGGYYDPT DAGSEKVFFI 
TVGVAATVLG AIVIAAKGWV LKKFIDVR 

> RXA02491 (1-1254, translated) 418 residues 

MRVAMISMHT SPLQQPGTGD SGGMNVYILS TATELAKQGI EVDIYTRATR PSQGEIVRVA 

ENLRVTNIAA GPYEGLSKEE LPTQLAAFTG GMLSFTRREK VTYDLIHSHY WLSGQVGWLL 

RDLWRIPLIH TAHTLAAVKN SYRDDSDTPE SEARRICEQQ LVDNADVLAV NTQEEMQDLM 

HHYDADPDRI SVVSPGADVE LYSPGNDRAT ERSRRELGIP LHTKVVAFVG RLQPFKGPQV 

LIKAVAALFD RDPDRNLRVI ICGGPSGPNA TPDTYRHMAE ELGVEKRIRF LDPRPPSELV 

AVYRAADIVA VPSFNESFGL VAMEAQASGT PVIAARVGGL PIAVAEGETG LLVDGHSPHA 

WADALATLLD DDETRIRMGE DAVE HART FS WAATAAQLSS LYNDAIANEN VDGETHHG 

> RXA02507 (1-1401, translated) 467 residues 

MSEQLQGVTH SESTPGKTPK RAALSSWIGS ALEYYDFAVY GTAAALVLNH LFFPADTSPG 

IAILAAMGTV GVAYVVRPLG ALIMGPLGDR YGRKFVLMLC LFLIGASTFA VGCLPTFDQV 

GYLAPALLVL CRVIQGLSAS GEQSSAISVS LEHADERHRA FTASWTLHGT QFGTLLATGV 

FIPFTLFLSE DALMSWGWRV PFWLSAAVVL VAFLIRRGLE EPPAFRENKE AVAGAASPLA 

MTLRYHKAAV ARVAIAAMIN SVNIVFTVWA LSFATNIVGL DRSTVLLVPV VAN L VAL I A I 

PLSGMLADRI GRRPVFIMGA IGGGLAMNGY LGAIYSGNWT MIFFMGVLMS GLLYSMGNAV 
WPAFYAEMFP TSVRVTGLAL GTQIGFAVSG GFVPVIASAL AGDQGDQWMK VSIFVGVVCV 
ISALVAMTAK ETKALTLDEI DALHTAGGEA ADLAAASKAS EAQLAAQ 

> RXA02515 (1-756, translated) 252 residues 

MSTLEIRNLH AQVLPSDESA EPKEILKGVN LTINSGEIHA IMGPNGSGKS TLAYTLGGHP 
RYEVTAGEVL LDGENILEME VDERARAGLF LAMQYPTEIP GVSVANFLRS AATAIRGEAP 
KLREWVKEVR TAQEALAIDP EFSNRSVNEG FSGGEKKRHE VLQLDLLKPK FAIMDETDSG 
LDVDALRIVS EGINSYKQET EGGTLMITHY KRILNYVKPD FIHVFANGQI VTTGGAELAD 
KLEADGYDQF IK 



Appendix B, page 14 



Attorney Docket No.: BGI-131CP 



> RXA02562 (1-720, translated) 240 residues 

MFLTKVSLLD HPESLPGYLS SLAIVEYLHE QPLEFRAPIT VITGENGVGK STLVEALAVG 
MRLNPSGGSR HANFGREGD1 VSSLHQSLKL VRRENPRDAF FFRGETMYNV ASYYEELMGE 
KNMHDLHKMS HGESVFAV1D RRFNNQGFFV LDEPEAGLSM LRQLELLGKL GNLARGGAQI 
IMATHSPILL AIPGAEILEI TSSGVAKVNF EDAEAVRAAR EFVADPRGTA AFLTAEEDHQ 

> RXA02595 (1-651, translated) 217 residues 

VIVVAMASIM ACLKAARLNN PMKILLLCWR DTTHPQGGGS ERYLERVGEF LADQGHEVVF 
RTAGHTDAPR RSFRDGVRYS RSGGKFSVYP KAWVAMMLGR VGIGTFSKVD VVVDTQNGIP 
FFGKFFSGKP TVLLTHHCHK EQWPVVGRVL AKVGWLiESQ IAPRAYKTAP YVTVSEPSAE 
ELIALGVDQQ RIHIVRNGVD PVPLHTPKLD RDGQHAV 

> RXA02597 (1-1788, translated) 596 residues 

LPEQDLTTLA NDWLQAFEKA TASSSPDEAA TAVVQLFEDE GYWRDLLAFT WNLTTAEGAD 
EIAEMIRNTW PSSIFRNVEL KGEPADEGDG VTRVHFSCES ADFKCTGIVR LRNGKAWTLL 
TSARELLEHP EPKGRNREMG VVHGQNEDTR NWTDRKNDRQ AALGVTEQPY TLIIGGGQGG 
IALGARLKRL GVPALIIDKA SRPGDQWRSR YHSLCLHDPV WYDHLPYIPF PDHWPVFTPK 
DKMGDWLEHY VGIMDLDYWT NTECLRASYN EDTKQWDVTV NRDGAESTLH PTQLVMATGM 
SGSPNKPTLP GQDKFQGE1R HSSEHPGGDV DRDKNVWLG ANNSAHDICA DLYSNGAKPV 
MIQRSSTHIV RSDSLMREVF GPLYSEDAVE AGIDTDTADL LFASWPYKVL PGVQKQAFDK 
IREDDKEFYD KLENAGFLLD FGDDDSGLFL KYLRRGSGYY IDVGASELVA DGKIPVRSNV 
SIEDVKENSV VLTDGTELPA DVIVLATGYG NMNNWVAQLV DQETADKVGP CWGLGSETTK 
DPGPWEGELR NMWKPTNVDS LWFHGGNLHQ SRHYSRYLSM QLKARYEGMN TPVYSK 

> RXA02605 (1-495, translated) 165 residues 

VACPWAGTAA LNLAAKHPDQ FRQAMSWSGY LNTTAPGMQT LLRVAMLDTG GFNVNAMYGS 
I INPRRFEND PFWNMGGLAN TDVYISAASG LWSPQDDGVR VDHRLTGSVL EFVAMTSTRI 
WEAKARLQGL NPTADYPMYG IHGWAQFNSQ LERTQGRVLD VMNAW 

> RXA02614 (1-729, translated) 243 residues 

MTATLSLKPA ATVRGLRKSY GTKEVLQGID LTINCGEVTA LIGRSGSGKS TILRVLAGLS 
KEHSGSVEIS GNPAVAFQEP RLLPWKTVLD NVTFGLNRTD ISWSEAQERA SALLAEVKLP 
DSDAAWPLTL SGGQAQRVSL ARALISEPEL LLLDEPFGAL DALTRLTAQD LLLKTVNTRN 
LGVLLVTHDV SEAIALADHV LLLDDGAITH SLTVDI PGDR RTHPSFASYT AQLLEWLEIT 
TPA 

> RXA02616 (1-711, translated) 237 residues 

LQKHTRGGKH RKQTTSPVTK GGVAFVAVAT GAVSTAGAGG AVAAQASNQP VEVNFELTAN 
DTTDLVAGSS APQILSIAEF KPVVNLGDQI VKTIQYNADR IQADLDARGP SVVRPAEGSY 
TSGFGARWGT NHNGVDIANA IGTPILAAMD GTVIDAG PAS GFGNWVRLQH EDGTITVYGH 
METVEVTVGQ TVKAGERIAG MGSRGFSTGS HLHFEVYPAG GGAVDPAPWL AERGITL 

> RXA02627 (1-843, translated) 281 residues 

DVTVESQPER VVALGWGDAE AALEFGVQPV GAS DWLAFGG EGVGPWIEDS AYDEAPEIIG 
TMEPEYEKIA ALEPDLILDV RSSGDQERYD KLSSIALTIG VPEGGDSYLT PRAEQVTMIA 
TALGQAERGE EVNAEYEQLT ADIRAAHPGW PEKTAAAVSA TATSWGAYIK GSNRVDTLLD 
LGFQENPELA KQQPGDTGFS IKFSEETFGV VDSDLVVGFA IGMTPEEMAE QVPWQMLTAT 
RDGRSFVMPR EISNAFSLGS PQSTRFALDA LVPLLEEHAG E 

> RXA02628 (1-405, translated) 135 residues 

MLEGFRDFVL RGNVIELAVA VVIGTAFTAI VTAFSESIIN PLIASIGSTE VEGLGFHIRA 
GNAATFVDFG AVITAAINFL IIAAIVYFVL VAPMNKLSET LAKRKGVEED ETPASIEAEL 
LTEIRDLLQE QKRLQ 

> RXA02650 (1-579, translated) 193 residues 

MVNVTSKDAG ANVTPMSKKE KRTTVKQWA LMAAIVVVIA SLDQIVKQIM LSWLEPGVPV 
PIIGDWFRFY LLFNPGAAFS MGGENSTWIF TTIQLSFVIG IAI YAPRIKH KWIAAGLALV 
AGGALGNVLD RLFRDPSFFF GHVVDYISVG NFAVFNIADA SISCGVVVFL IGMFLEDREN 
AQHAKATDEK DEA 
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> RXA02660 (1-639, translated) 213 residues 

MIIGVTLLVF IVMSFSPADP ARLALGESAS PEALEAYREA NGLNDPMMVR YFDFILGMLK 
GDLGTSSGGV AVTDIVARAF PITLQLTFWG LIIAVVVALI LGVIAALYRD RWPDQLIRVV 
SIAALATPSF WLAILLIQWL GTIPGAWGFF PALVTRWVPF SEDPATYFNN IALQRLRWQS 
PLQVLWPALF VPPWWKNWTR TTSAQQSVQD PQN 

> RXA02661 {1-219, translated) 73 residues 

VIGLRVGSLM GGAVI1EIIF NIQAMGQLIL DGVTRNDVYL VQGVTLTVAI AFIIVNIAVD 
LLYVLVNPRI RSI 

> RXA02663 (1-1395, translated) 465 residues 

MAPILVFATV LVADAIVFEA SLSFINAGVK PPSPSWGNIL ADGKALLLSG AWWPTFFPGL 
MILLTVLCLN ILSEGLTDTL ASPKPKPVSA SAKKALKKEE SGEKEGSGIV LGHTTREEAN 
AS L LAS LAAL STSENNSNNR LIFDGNPTPL LEVRDLKISF PNAHGDINIV DGVNFTVAPG 
QTMGLVGESG CGKSITAMSI MGLLPPTAKI EGEILFDGKN LLDLKPDELN ALRGHEIAMI 
YQDALSSLNP SMLISAQMKQ LTRRGGKRSA EELLELVGLD PKRTLQSYPH ELSGGQRQRV 
LIAMALTRNP RLLIADEPTT ALDVTVQQQV VDLLNELREK LGFAMIFVSH DLALVARLVH 
KLTVMYAGQV VEQGTTREIL IDPRHEYTRG LLGSVLSIEA GVDRLYQVPG TVPSPKEFVA 
GDRFAPRSEF PELGLDQKPV LRPITGTEHA YAAT DELLAA KGEQR 

> RXA02664 (1-660, translated) 220 residues 

VGESGCGKST LARVMVGLQP VTSGEVLFKG KPMKPRGAQR KELGSSVSVV FQDPATSLNP 
RMTVREQLLD PLRVHKVGDE ASRNQWVSEL ISMVGLPQSA LEVLPRQVSG GQRQRVAIAR 
ALALKPDI IV ADEPTSALDV SVRAQVLNLL LDLKTELGLG LVFISHDINT VRYVSDRIAV 
MLAGEI IEEN TTSEIFNNAQ QDYTRTLLEA TPSLLNKTRL 

> RXA02684 (1-864, translated) 288 residues 

VLAVGLVLVF WTLWADSKL NRVDAT PATQ VANTAGTNWL LVGSDSRQGL SDEDIERLGT 

GGDIGVGRTD TIMVLHMPRT GEPTLLSIPR DSYVNVPGWG MDKANAAFTV GGPELLTQTV 

EEATGLRIDH YAEIGMGGLA NMVDAVGGVE MCPAEPMYDP LANLDIQAGC QEFDGAAALG 

YVRTRATALG DLDRVVRQRE FFSALLSTAT SPGTLLNPFR TFPMI SNAVG TFTVGEGDHV 

WHLARLALAM RGGIVTETVP IASFADYDVG NVAIWDEAGA EALFSSMR 

> RXA02728 (1-813, translated) 271 residues 

MAIVSLDNVT VSIEGKKLLD AVSLKAYPGE VLGLIGPNGA GKSTLLSVLS GDRLPDSGEV 

NVGGLDPATA AASDMARVRA VMLQDVSVAF SFLVWDVVEM GRRPWQKAST PEEDHEI I EA 

ALAATSVSHL AEREITTLSG GERARVALSR VLAQQTPIVL LDEPTAAMDI SHQEQTLGTA 

RALAAAGAAV IVVLHDLNAA AAYCDSIVCL SDGRVIASGS VDQVYSTETL SRVYGWPIRV 
DHSGKYVRVE PDRSEANLPS VLQVKNTVSP A 

> RXA02750 (1-816, translated) 272 residues 

MAVLFSIMGA LILLVLYVLF LGKLQIDGLM VDLPDSARDD VEGFVFNWVF SGILITSAIT 
VPQAALGVLV EDRTRGGIKD FLVAPVSRTT LTVSYIFAAV IVAMTILIFE IVVGSIGLAI 
LGHFSMSIAR VLELVVALLL LTLVFSAIAA FLITLVKSQG GMSALSSLVG TLAGFLSAAY 
IPPIALPEAV TNVLNFLPFT PAGMLIRQIV VAPALDAISL PPEAFDIFQF GYGLKLEMFG 
EPVSTWVAVG IVASWGVVFG LIAAFKMKSV VR 

> RXA02761 (1-201, translated) 67 residues 

MMDGINRRTT LITGYSLTTI SHVLIGIASV AFPVGDPLRP YVILTLVVVF VGSMQTFLNG 
SYLGYAL 

> RXA02762 (1-285, translated) 95 residues 

MLSELFPLAM RGFAIGI SVF FLWIANAFLG LFFPTIMEAV GLTGTFFMFA GIGVVALIFI 
YTQVPETRGR TLEEIDEDVT SGVIFNKDIR KGKVH 

> RXA02769 (1-711, translated) 237 residues 

TVVPVYLAEL APLEIRGSLT GRNELAIVTG QLLAFVINAL IAVTLHGVID GIWRIMFAVC 

ALP AVAL FLG MLRMPESPRW LVNQGRYDDA RRVMETVRTP ERAKAEMDEI IAVHSENNAA 

LPGVKQSSGQ ASGQVSSKHT HMSIGEVLSN KWLVRLL I AG IGVAVAQQLT GINAIMYYGT 

RVLEESGMSA EMAVVANIAF GAVAVIGGLI ALRNMDRLDR RTTFIIGLSL TTTFHLL 



Appendix B, page 16 



Attorney Docket No.: BGM31CP 



> RXA02795 (1-1095, translated) 365 residues 

IDVSLPERTA SAYPHELSGG QRQRALIAMA LANDPDLLIC DEPTTALDVV VQKQIVDLLL 
RLTKERGTAL LFITHDLGLI ARTCERLLVM KSGETVERGD TEAILRSPAH SYTQQLLDAS 
ILDQPEIASD SGAPVVIDVE EASKSFKETT ALHKVSLAVR KGDLLGIVGG SGSGKTTLLK 
LIAGLDKPTT GTVAVTGGVQ MVFQDPQSSL NPRMKIKDI V AEPLLGWNAA EKTTRVAEVI 
TQVGLSPDVL DRYPHEFSGG QRQRIS1ARA LAIKPAILLA DEPVSALDVS VRKQVLDLLQ 
QLVEEYGITL VFVSHDLAVV RHLCTTVWVM EQGRVLEQGP IDSVYDHPQT EYTKELLDAV 
PRLSL 

> RXA02808 (1-258, translated) 86 residues 

FYFGILPVLA ESASHFGIEP VEMARASITG QPVHMQSPLV PAILLLVSLA NVNLGDHHKK 
VLWRACIVSI AM LAVAL FIG VVPLSA 



> RXA02863 (1-975, translated) 325 residues 

MKKSLIAIVA SALVLSGCTS DSSDSSGTSG TVETTSITTS VAAADGAFPR TVTLDDSSIT 

LESKPERIAV LTPEAASLVL PITGADRVVM TAEMDTADEE TAALASQVEY QVKNGGSLDP 

EQVVAGDPDL VIVSARFDTE QGTIDILEGL NVPWNFDSD AWGDIDAITK HLEIVGELVG 

EEDKAAEAIA EIDANRIDID KPATSPTVLT LMQRGPRQMV MPESAMLNGL IREAGGTPVV 

DSLGAVGTIT ADPEQVVAMA PEIIIIQDFQ GKGRENFANF LSNPALANVP AIENDKI FYA 
DTVTTGVTAG TDITTGLQQV AEMLS 



> RXA02864 (1-780, translated) 260 residues 

MPQLVEIRDL NVEFPSRHAV KNVSFSAPAG KVTALIGPNG AGKSTALSAI AGLVESTGEV 
MVGGSGVASK SAKARARLLS LVPQNTELRI GFSARDVVAM GRYPHRGRFA VETDADRRAT 
DDALRAINAL DIAEQPVNEL SGGQQQLIHI GRALAQDTAV VLLDEPVSAL DLRHQVEVLQ 
LLRARANSGT TVI VVLHDLN HVARWCDHAV LMADGEVVSQ GDIREVLEPA TLSTVYGLPI 
AVRDDPETSS LRVIPHPNPF 

>RXN00001 TRANSLATE of: rxnOOOOl.seq check: 7420 from: 1 to: 1128 

MATVTFKDASLSYPGAKEPTVKKFNLEIADGEFLVLVGPSGCGKSTTLRMLAGLENVTDG 

AIFIGDKDVTHVAPRDRDIAMVFQNYALYPHMTVGENMGFALKIAGKSQDEINKRVDEAA 

ATLGLTEFLERKPKALSGGQRQRVAMGRAIVRNPQVFLMDEPLSNLDAKLRVQTRTQIAA 

LQRKLGVTTVYVTHDQTEALTMGDRIAVLKDGYLQQVGAPRELYDRPANVFVAGFIGSPA 

MNLGTFSVKDGDAT SGHARIKLS PETLAAMTPEDNGRI T IGFRPEALE 1 1 PEGES TDLS I 

PIKLDFVEELGSDSFLYGKLVGEGDLGSSSEDVPESGQIVVRAAPNAAPAPGSVFHARIV 

EGGQHNFSASTGKRLP 

>RXN00099 TRANSLATE of: rxn00099.seq check: 3872 from: 1 to: 1173 
VKNPRLIALAAI ILTSFNLRTAITALAPLVSEIRDDLGVSASLIGVLGMI PTAMFADAAF 
ALPSLKRKFTTSQLLMFAMLLTAAGQI IRVAGPASLLMVGTVFAMFAIGVTNVLLPIAVR 
EYFPRHVGGMSTTYLVSFQIVQALAPTLAVPISQWATHVGLTGWRVSLGSWALLGLVAAI 
SWIPLLSLQGARVVAAPSKVSLPVWKSSVGVGLGLMFGFTSFATYILMGFMPQMVGDPQL 
GAVLLGWWSILGLPLNILGPWLVTRFTNCFPMVVIASVMFLIGNGGFCLAPDVAPWLWAT 
LSGLGPLAFPMALTLINIRAETSAGASALSSFGQGLGYTIACFGPLLTGFIVDATGSFRT 
I F VL FAVAT LFVI RGG Y FATRQV YVEKLLNR 

>RXN00193 TRANSLATE of: rxn00193.seq check: 1918 from: 1 to: 594 
KAFXQREGFISAFGFTVLVVIVSVITVNIFAFLLAWLLTRKLRGTNFFRTVFFMPNLIGG 
IVLGYTWQTMINAVLSHYATTISADWKFGYAGLIMLLNWQLIGYMMII YIAGLQNVPPEL 
I EAAELDGVNKWEMLRHVT I PMVMPS I T I CLFLTLSNS FKLFDQNLALTNGAPGGQTEMV 
ALNIINTLFNRMNVEGVG 



>RXN00378 TRANSLATE of: rxn00378.seq check: 9591 from: 1 to: 2610 

VDKAVNTAISDAKTAALKAGVGLNRATASEEEEDLSSSIKVSLAFELEGLSNAPSLMVVE 

KALEKIPGVSADLIYPSQTAWITATDRVHPETLIEVFEQFGIKAHLSNSSLLRRHQQLSA 

EVNREARLDRYRSRMDAKRISPRVRRHNRQEMVHAVRARESGWIKRRNHTTSQHEDPMSG 

D VL FT ARAL I T P KRLW VS L P FAL I VL AL S LN P S WQ FD Y WQWL S AVLAI P W VWGAWP FH R 

AAAGGIRRGISAL DATSS IAIAAAYAWSIAMLLFETPGGKSWRS YPSWFAFDHGTLTQNE 

IYFDVACGITVLLLAGRLLTRRRSQSSLLAELGRLQIDPQRIVTVVRKHRLKRVVQELNI 

PVQEVRVNDDVKVPPNTTI PVDGTVIGGGSRI AAS I IMGQDQRDVKVNDKVFAGSLNLES 

EIKVRVIRTGHRTRIAAVHRWVKEATLKENRHNRAAIRSAGNLVPITFTLAVVDFCLWAL 
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I S GN I N AAFT T T L AVL AC VAP VAL AL SAP LAT RNS I E AAARH G I L VRS GE I FRVL D D VDT 
AVFNRVGTLTDGEMTVETVTADKGEDPELVLRVAGALAMESHHAISKALVKASREARDTG 
AGGEDVPHWIEVGNVEITEAGSFQATIELPLIKPSGEKIMRTTEALLWRPRSMTEVREHL 
SPRLVAAATSGGAPLIVRWKGKDRGVITLSDHVRSDSSDAI IAIEEQGIETMMLSRDTYP 
VARRYADS LG I T HVLAG I APGKKAQ VVRAVHTRGS T VAMI GDE S VMDCLKVAD VGVLMGV 
DRPSDLRDDSDDPAADVVVMREEVMSVPTLFKLARRYAKLVNGNIALAWI YNGVAMVLAV 

SGLLHPMAATVAMLASSLLIEWRSGRARKY 

>RXN00412 TRANSLATE of: rxn00412.seq check: 7568 from: 1 to: 1080 

VSHTASTPTPEEYSAQQPSTQGTRVEFRGITKVFSNNKSAKTTALDNVTLTVEPGEVIGI 

IGYSGAGKSTLVRLINGLDSPTSGSLLLNGTDIVGMPESKLRKLRSNIGMIFQQFNLFQS 

RTAAGNVEYPLEVAKMDKAARKARVQEMLEFVGLGDKGKNYPEQLSGGQKQRVGIARALA 

TNPTLLLADEATSALDPETTHEVLELLRKVNRELGITIVVITHEMEVVRSIADKVAVMES 

GKVVEYGSVYEVFSNPQTQVAQKFVATALRNTPDQVESEDLLSHEGRLFTIDLTETSGFF 

AATARAAEQGAFVNIVHGGVTTLQRQSFGKMTVRLTGNTAAIEEFYQTLTKTTTIKEITR 

>RXN00431 TRANSLATE of: rxn00431.seq check: 340 from: 1 to: 789 

MVSIDTYNACVDFPIFDAKSRSMKKAFLGAAGGAIGRNQDNVVVVEALKNVNLHLREGDR 

VGLVGHNGAGKSTLLRLLSGIYEPTRGSADIRGRVAPVFDLGVGMDPEISGYENIIIRGL 

FLGQTRKQMKAKMEEIADFTELGEYLSMPLRTYSTGMRIRLALGVVTSIEPEILLLDEGI 

GAVDAAFMAKARDRLQALVERSGILVFASHSNDFLAQLCNTALWVDHGQIREAGLVPDVV 

EAYEGKGAGDHVRRLLTRMEEEK 

>RXN00444 TRANSLATE of: rxn00444.seq check: 7535 from: 1 to: 837 
MVLAQTKKARRSENHILPGWLLI PATLAMLLI IGPIFALLLQIPWDRSWELLTAPESLGT 
ARLSIGTALFSTALCAIVGFPLALALHLYERSHPRVTSVLTVLVYAPLVLSPVVSGLALT 
FLWGRRGFLGSWLDQVGLPIAFTTTAVVFAQVFVALPFFISTVTTALRGIPKQFEEIAAT 
EGATRWEIMHKMI IPLAMPGI FTGMILGFARALGEYGATLTFAGNIAGVTRTI PLHIELG 
LSSNDMDKALGAVIML LAV Y V L 1 1 G AI GALRL FSKVRKV 

>RXN00466 TRANSLATE of: rxn00466.seq check: 8825 from: 1 to: 996 

VQSRLSKILRSSVVGVAVLALLAGCSNNADDTDADSTSTGNSAFPVSIEHEFGTTTIDDV 

PERVVTLGVTDADIVLALGTVPVGNTGYKFFENGLGPWTDELVEGKELTLLDSDSTPDLE 

QVAALE PDLI I GVSAGFDD VVYEQLS D I APVVARPAGTAAYAVAREEATNLVARAMGQSE 

KGQELNEETDALIQAARDENPSFDGKTGTVILPYQGKYGAYLPGDARGQFLDSLGISLPE 

AVLSRDTGDSFFVDVPAESVKDVDGDVLLVLSNDENLDITAENPLFETLNVVQKDAVIVA 

TTEERGAITYNSVLSVPFALEHLAPRIAEALK 

>RXN00523 TRANSLATE of: rxn00523 . seq check: 9218 from: 1 to: 1026 
MSLSHQLKRQRASRNSRRWLIVAALGVVTLGI FAFSLMWGEVFYGPAQVLKVLSGQQVPG 
AS YS VGVLRL PRAVMGLT AGLAFGAAG VI FQT VLRNQLAS PDIIGISS GAS AAGVI C I VF 
FGMSQSAVSAISLCASLAVALLI YLVAYRGGFSAT RLILTGIGIAAMLNSLVSYSLSKAD 
SWDLPTATRWLTGSLNGATWDRAMPLIVTTVVLIPLLVANARNVDLMRLGNDSAVGLGVA 
TNRTRVIAI IAAVALIAVATAACGPIAFVAFVSGPIAARILGSGGSLII PSALIGGLIVL 
IADLIGQYFLGTRYPVGVVTGAFGAPFLIYLLIRSNRAGVTL 

>RXN00525 TRANSLATE of: rxn00525.seq check: 5915 from: 1 to: 1263 
MSLAES ILLALTSLRSNKMRALLTLLGVI IGIASVIGILTIGKALQDQTLNSLESLGAND 
LSAQVEERPDEDSPEPDMFAFSGAANSSGNLIPEETVDTLRDRFAGSITGISVGGMGTQG 
TLIGDTADLKSDLLGVNEDYMWMNGVEMNYGRAITQDDVAAQRPVAVIAPDTFNTLFDAN 
PNLALGSEVAFELNGQETFLRVIGVYKEAAAGGLVGSNPTVHTYTPYTVANDITHTEDGL 
NTLSIRAAQGVDQDSLKGSLQTYFDALYANNDSHHVAMLDFRKQIEEFNTILGAMSLGIS 
AIGGI SLLVGGIGVMNIMLVSVTERTREIGVRKALGARRRDIRLQFVVEAMIICFIGGIL 
GVLLGGILGLIMSSAIGYISLPPLSGIVIALVFSMAIGLFFGYYPANKAAKLDPIDALRY 

E 

>RXN00702 TRANSLATE of: rxn00702.seq check: 9529 from: 1 to: 1707 

MSAPFSARTAWSTDPVLELESVAASYYDDERTLAAPQISDVNLTLFEGEILLVVGRTGSG 

KSTLLNAMSGAMPHATGGRLDGRVRVVGRDTRDFPPRMLSDVVGVVGQDPAASFITNTVE 

EELAYSMEQLGLPPAVMRKRVEETLDLLGIAELRYVPLAELSGGEQQRVAIGAVLTTRPA 

L 1 1 LDE PTS ALDPNGAEDVLATVTKLAHDLAMTVVLAEHRI ERVLQYVDRVAHVGADGHV 
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TVGTPEEIMADSDVAPPIVELGRWAGWAPLPLSIRDARAHSADMRKRLYQRGLVVNKLHN 
HAVQPLLIAEDIMVDFPEIRAVDGVNLNLNSGEITVLMGRNGCGKSSLLWALQGSGTRNQ 
GSVQVLDEAAGFSWTDPKTLKPAKRRNLVSMVPQTPTDILYESTVHAELARSDKDAAAPA 
GTTREILDSLVPNIPDHLHPRDLSEGQKLSLALSIQLAAKPRVVFFDEPTRGLDYDGKKS 
LARS FQQLADDGHAI LVVTH DVE FS ALCADRVL FMAS GKI I S DGT AVE I L PAS PAYAPQV 
AKITAGIQEESHWLTVSAVKAALGHGEIS 

>RXN00726 TRANSLATE of: rxn00726.seq check: 2288 from: 1 to: 591 

NAGRLYVDGDLIGYRERDGVLYEISEKDAAKQRSDIGMVFQNFNLFPHRTVIENIIEAPI 

HVKKQPESKARARAMELLEQVGLAHKADAYPVQLSGGQQQRVAIARAVAMEPKLMLFDEP 

TSALDPELVGEVLRVMKQLADDGMTMLVVTHEMGFAHEVADQVVFMADGVVVEAGTPEQV 

LDNPKEQRTKDFLSSLL 

>RXN00732 TRANSLATE of: rxn00732.seq check: 6509 from: 1 to: 1647 

NHLLLLPTVKADIIDNGVVTGDIGYIWHTGGIMLALTLVQVACAIAGVYFGSKLSMRVGR 

DLRSAIFGKVVNFSEREMGQFGAPSLITRNTNDVQQVQMLVQMTSTLMISAPMLAIGG1I 

MAVRQDLGLSWLMVVS1PVLIIVVALIIVRMVPLFQTMQKRIDRINQIIREQLTGIRVIR 

AFVREDVERERFTTASKDVADIGVRTGNLMALMFPAVMLIMNLSAVAVIWFGAFQVESGE 

TQIGTLFAFLQYIMQILMGVMMAAFMFVMVPRAAVSADRIGEVLETTPSVQAPETPAQPS 

TSAGEIVFNNAT FAYPGADDPVLNNVSFRVAPGSTTAI IGSTGSGKTTLIGLVPRLFDVT 

EGDVTVDGTDVREFEPLKLWDRIGLVPQKSFLFSGTIASNLRYGNEDATETQLWQALAIA 

QAADFVREMPEGLDSEIAQGGTNVSGGQRQRLAIARALLKQPEI YIFDDSFSALDVSTDA 

ALRRALSTNLPDAT KLIVAQRVSTIRDADQIVVLDNGEVVGIGTHTNLLNTCGTYREIVE 

SQETAQAQS 

>RXN00759 TRANSLATE of: rxn00759.seq check: 3116 from: 1 to: 924 

MLRYVGRRLLQMIPVFFGATLLIYALVFLMPGDPVQALGGDRGLTEAAAEKIRQEYNLDK 

PFIVQYLLYIKGIFVLDFGTTFSGQPVIDVjyiARAFPVTIKLAIMALLFESILGI IFGVIA 

GIRRGGIFDSTVLVLSLIVIAVPTFVIGFVLQFLVGVKWGLLPVTVGSNTSITALIMPAV 

VLGAVSFAYVLRLTRQSVSENLRADYVRTARAKGMSGFNVMNRHVLRNSLIPVATFLGAD 

LGALMGGAIVTEGI FGINGVGGTLYQAILKGEPTTVVSIVTVLVI VYI IANLLVDLI YAV 

LDPRIRYA 

>RXN00808 TRANSLATE of: rxn00808.seq check: 7354 from: 1 to: 1458 

VLG T N V FGAL AVML FVRFL I P Q P DASN FN AE I S YL P AVG FA YL AFAI VAGML VT FLMFR P 

VLDWQRS PEDH DRNMVRNLVMRI P I YQAI LC AVVWL I G I AI ATL I S AS VS T SLAL VVAFS 

TLMAAAIVVLLTYLEAERLVRPVAASALARRFEDSTLEPPVSQRLRMTWLLTLGIPVMGI 

LLLIWGYSQGIFGSDASGIMPAIAALAFASLVTGYLGNRLVVSSVVDPIRELQEAINRVR 

RGENDVQVDI YDGSEIGVLQAGFNEMMRGLRERQRVRDLFGRYVGAEVAKRALEERPTLG 

GEDRKVAVLFVDVIGSTTFAVNHTPEEVVEALNEFFEHVVEVVHRNKGVINKFQGDAALA 

IFGAPLPLSDATGHALAAARELRAELKDLQLKAGIGVAAGHVVAGH1GGHARFEYTVIGD 

AVNQAARLTEIAKTTPGRTVTNASTLREANEAEQARWTLMKSVELRGRSQMTQIARP1RP 

TLADRS 

>RXN00828 TRANSLATE of: rxn00828.seq check: 8544 from: 1 to: 453 
VRGGLNTPPHKWRSADLAARIGTVFQDPEHQFVARTVRDELEIGPK1MKVDASERIEELL 
DRLRLRHLENANPFTLSGGEKRRLSVATALVAAPKLLILDEPTFGQDPETFTELVTMLRE 
LTDNGISIVSVTHDPDFIAALGDHHIEVSAK 

>RXN00832 TRANSLATE of: rxn00832.seq check: 2297 from: 1 to: 1050 
M P F S WLKP I D Y AR I FVGWAS IFIIPLITLPSIIE L AL I VAV I L FCAFG VVKMAE RL AH I L 
GDPFGSLILTLSIVIIEVILICAVMLGPADSTTAGRDSVMAVSMIIMGLVVGLCLLIGGL 
RHGSMPHNGVGTPTYLVLIATFSVIAFAVPAFRGEYSTGQALVISTLTAVVYGFFLFRQM 
GAQAGE FQE VE VAEKADDAAKWEVP FRGL I L 1 1 TVL P I VLLS HDMAT VMDE VLASLGAPV 
AMAGLIIATIVFLPETITSLKAAWTGEIQRVSNLAHGAQVSTVGLTIPAVLVIGVITGQD 
VVLGETPINLLLLGTTIAVTAIAFS SKKVS AVHGSVLLMLFGVYMMSMFA 

>RXN00934 TRANSLATE of: rxn00934.seq check: 9723 from: 1 to: 1083 
VRI GMVC P YS FDE PGGVQAH I L DL ARTFI AQGHEVQ VLGPCSADTQVPDFVVRGGGS I P I 
PYNGSVARLSFGPKMFKAVRTFLREGNFDVLHIHEPNSPSFSMAALRFAEGPIVATYHAS 
SSGSKLLKAFLPVLSPMLEKVRAGIAVSEMARRWQVEQVGGDPVLIPNGVETSMFKAARQ 
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IEPNDPVEIVFLGRLDESRKGLDILLRALTRLDRPFTCTVIGGGTPREVAGINFVGRVSD 
EEKAAI LGRAD I Y VAPNT GGE S FG I VL VEAMAAGCAVVAS DLEAFS L VT DSE AAQPAGVL 
FKTGSDADLAKKLQALIDDPSSRSTLIAAGLKRANAYDWSTVSTQVMAVYETIAIDKVRL 

G 

>RXN00939 TRANSLATE of: rxn00939.seq check: 3908 from: 1 to: 1236 

MTRQKTQPFLEKFSKYYTPGVMIAALAVGLI TLNVELALTLLVI ACPGALVI S I PVS I VA 

GIGRSAKDGVLIKGGEYLETSAKVDTVVVDKTGTLTNGRPELTNVDVLDPAYSDDEVLTL 

AARAETASEHPLAEAIIRGAENRGLTVAMVEKAEPVAGRGIRADVDGATVAVGSADLLDH 

TPDNTRILELNEQGRTAMYVGINGKAVGIVAVADTIRDDAPAAIRSLHNKGIRVVMATGD 

AERVARNVAAELGVDEVRAELMPEDKLEIVKELQAQGRVVAMVGDGVNDTPALATADIGV 

AMGAAGSPAAIETADIALMADKLPRLPYALGLAQRTVRTMRVNIGIALLTVTILLAGVLL 

GGVTMSIGMLVHEASVLLVIAIAMLLLRPTLKEDKDKADVSTADAAKETLSA 

>RXN00960 TRANSLATE of: rxn00960.seq check: 4118 from: 1 to: 1035 

MARHCCSNRYASTVFSGLIAYGASQALYPWLLKDHQSVTEIDLDAGALQPYFNIEMPPPF 

EVMTALLLAFCLGLGMAVIKSDTLFKVTRELERVVMKTITAFVIPLLPLFIFGIFLGMGM 

NGGLLEIMSAFGKVLILAVVGTLLFLAIQFI IAGAVSKKNPWKLFKNMLPAYFTALGTSS 

SAATIPVTYQQTLKNDVDVNVAGFVVPLCATIHLAGSMMKIGLFTFAVVFMYDMEVGVGL 

S 1GFLLMLGITMIAAPGVPGGAIMAATGMLASMLGFNTEQVALMIAAYI AI DS FGTAANV 

TGDGAIAVIVNKFAKGQLHTTSPDEIEEDDRVAFDITPSDVEHHK 

>RXN00980 TRANSLATE of: rxn00980.seq check: 2367 from: 1 to: 1794 

MLADAFMIAAAIVAGWPIAQSAYQALRIRMVSIDLLVVVAAVGAMFINNYWESAAVTFLF 

ALGKALERATMNRTRKALSDLVDAAPETATRLNADDSTEVVELWELEPGDIVLVRNGEQI 

PVDGNVIAGVGGIDESNITGESMPAEKGQGSDVYAGTWLRSGVLRVEATGIGSDSTLAKI 

IHRVEDAQDDKARTQTFLEKFSKWYTPGVMIAAAVVGLITWDVELALTLLVIGCPGALVI 

SIPVSIVAGIGRAARDGVLIKGGEYLETAAKVDVVVVDKTGTLTTGRPELTDVEVIEPAY 

SQGEVLELAARAETASEHPLADAI IRGAQDRGLSTTLVEAAENITGRGI IANVDGQAVAV 

GSAELLDHEPDSTRILELNAEGKTAMFVGVNGHAIGI VAVADAVRSDSASAIESLHKAGI 

QVVMATGDAHRVAQNVASKLGVDEVYSELLPEQKLELVRDLQAAGKTVAMVGDGVNDTPA 

LAAADIGVAMGVAGSPAAIETADIALMADRLPRLAHAVTLAKRTVRTMRINILIALATVM 

VLLAGVLFGGVTMSVGMLVHEASVLLVISIAMLLLRPTLKEDAAQASDIKRSEIQQIA 

>RXN01000 TRANSLATE of: rxnOlOOO.seq check: 4854 from: 1 to: 846 
MSTLTSHRTVPAPSSPPARPNKLARNIVAIVAALIVLIATGTLKIEWNELPQMPAQVWHY 
LELMFS DPDWSKFGRAVQEMWRS 1 AMAWLGAI LC VVVS VPLGMLAARGVGPYWLRTVLRF 
VFAVIRAFPEVVIAI ILLTVTGLTPFTGALALGI SGIGQQAKWTYEAIESTPTGPSEAVR 
AAGGTTPEVLRWALWPQVAPSIASFALYRFEINIRTSAVLGIVGAGGIGSMLANYTNYRQ 
WDT VGMLL I VVVVATMI VDL I S GT I RRRI MKGAS DRVVAP SN 

>RXN01002 TRANSLATE of: rxn01002.seq check: 1757 from: 1 to: 804 
MNSDASATTNSWAINFDHVSVTYPNGTKALDDVSLTINPGEMVAI VGLSGSGKSTLIRTI 
NGLVRATEGTVTVGPHQINTLKGKALRDARGQIGMIFQGFNLSERSSVFQNVLVGRFAHT 
AWWRNLLGFPTEHDKQIAFHALESVGILHKVWTRAGALSGGQKQRVAIARALSQDPSVML 
ADEPVASLDPPTAHSVMRDLENINNVEGLTVLVNLHLIDLARQYTTRLVGLRAGKLVYDG 
PISEATDKDFEAI YGRPIQAKDLLGDRA 

>RXN01141 TRANSLATE of: rxn01141.seq check: 9956 from: 1 to: 825 
LS T ALAGAARYVT S T SNNE PADNT PLT I G YVP I AGS AP I AI ADALGL FKKHGVN VT LKKY 
SGWSDLWTAYATEQLDVAHMLSPMTVAINAGVTNASRPTELSFTQNTNGQAITLASKHYG 
SVNSAADLKGMVLGI PFEYSVHALLLRDYLVSNAVDPIADLELRLLRPADMVAQLTVEGI 
DGFIGPGPFNERAISNGSGRIWLLTKQLWDKHPCCAVAMAKEWKAEHPTAAQGVLNALEE 
ASAILSNPAQFDSSARTLSQEKYLNQPATLLDGPS 

>RXN01142 TRANSLATE of: rxn01142.seq check: 3960 from: 1 to: 498 
LTARGNIDFGLRSARPSLSKTERADITRTHLEQVGLTDAAERRPARLSGGMQQRVGIARA 
FAIDPPIMLLDEPFGALDALTRRELQLQLLNIWEASRRTVVMVTHDVDEAILLSDRVLVM 
SKSPEATI ITDIPVNLPRPRHELSEDASVEAETTALRKRMLHLLEH 

>RXN01164 TRANSLATE of: rxn01164.seq check: 868 from: 1 to: 1635 
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VTL F VRLALAAVGGL FVFASNE P I GWF VAG I VGTAL FFI S LAPWDLGVPQKRRKKNE P V P 
FLQQMSTGPTVVQGMLLGFVHGLVTYLQLLPWIGEFVGSLPYVALSVVEALYSIALGAFG 
VLIARWRDWKVLLFPAMYVAVEYLRSSWPFDGFAWVRLAWGQINGPLANLAALGGVAFVT 

FS T VLAAVGVAMVT I SKKRLAGAI I T AS VI AI GAVS S L YVDRNGT S DE S I E VAAI QGN VP 
RMGLDFNAQRRAVLANHARETLKLDEQVDLVIWPENSSDVNPFSDAQARAIIDGAVEHVQ 
APILVGTITVDEVGPRNTMQVFDPVEGAAEYHNKKFLQPFGEYMPFREFLRI FSPYVDSA 
GNFQPGDGTGVVEMNAANLGRAVTVGVMTCYEVIFDRAGRDAIANGAEFLTTPTNNATFG 
FTDMT YQQLAMSRMRAIEFDRAVVVAATSGVSAI VNPDGS I SQNTRI FEAATLTES I PLK 
DTVTIAARVGFYVELLLVIIGVLAGLFAIRMNSRSKSAKGSARPAQVRVKKVPAKKAATN 

RRKVK 

>RXN01168 TRANSLATE of: rxn01168.seq check: 6703 from: 1 to: 810 

MSSEAVDATTLVIIPTYNELENLPLIVDRVRTATPDVHVLIVDDNSPDGTGERADKLAAD 

DDHIFVLHREGKGGLCAEYMAGFQWGLERDYQVLCEMDADGSHAPEQLHLLLAEITNGAD 

LVIGSRYVPGGRVVNWPKNRWLLSKGGNVYISVALGAGLTDMTAGYRAFRREVLEALPLD 

ELSNAGYIFQVEIAYRAVEAGFDVREVPITFTEREIGESKLDGSFVKDSLLEVTKWGLKH 

RGGQAKELSKEMVGLLNYEWKHFKKRNTWL 

>RXN01285 TRANSLATE of: rxn012 8 5 . seq check: 1049 from: 1 to: 726 

LNVTIPDNTFTAIIGPNGCGKSTLLRGFSRVLNPQHGKVLLDGRQLDSFKPKEIARELGL 

LPQTSIAPEGIRVYDLIARGRAPYQSLIQQWRTSDEDAVAQALASTNLTELAARLVDELS 

GGQRQRVWVAMLLAQQTPIMLLDEPTTFLDIAHQYELLELLRAFNEAGKTVVTVLHDLNQ 

AARYADHLIVMKDGHVHATGTPEEVLTAEMVQGVFGLPCIISPDPVTGTPTVVPLSRSRA 

GA 

>RXN01298 TRANSLATE of: rxn01298.seq check: 8940 from: 1 to: 930 
VSTLISEPEVDKLRKRAKRSRRTEWWLAAALLAPNLLLLAIFTYRPLLDNFRLSFFNWNI 
SSPTSTFIGFDNYVEFFTRSDTLQVVLNTVI FTACAVIGSMVLGLLLAMLLDQKLFGRNF 
VRSMVFAPFVISGAAIGVAFQ FVFDPNFGLVQDLLGRIGVDSPQFYQNPNWAL FMVTFTF 
VWKNLGYSFVI YLAALQGLNKDLSEAAPVDGASAWTRFWKVTLPQLRPTTFFLSITVTLN 
SVQVFDI IHTMTRGGPLGNGTTTLVYQVYTETFTNYRAGYGATIATILFLLLLI ITVIQV 

RYMDKENKQK 

>RXN01323 TRANSLATE of: rxn01323.seq check: 658 from: 1 to: 2265 

MAQ T P AK I P AALN F I D VDL G VT GMT C T S C S ARVE RKLNKL DG VE AT VN Y AT E S AQ VS Y D P 

SKVSPEQLIKTVEDTGYGAFTb4ASAAAESEEDNAPADSGQSRIDAARDHEAADLKHRVIV 

SALLSVPVVLVSMI PALQFNNWQWAVLTLVTPI FFWGGSPFHKATWANLKRGS FTMNTLV 

SLGTSAADLWSLWALFIENAGHPGMKMEMHLLPSASTMDEIYLETVAVVITFLLLGRWFE 

TKAKGQSSEALRKLLDMGAKDAVVLRDGAEVRVPVNQLKLGDVFITRPGEKIATDGEVDE 

GS SAVDESMLTGES I PVEVTKGSKVTGATLNT SGRLMVKVTRI GADTTLSQMAKLVT DAQ 

SKKAPVQRLVDQISQVFVPVVIVIAIATLIAHLVFTDAGLAPAFTAAVAVLI IACPCALG 

LATPTALLVGTGRGAQLGLLIKGPEILESTKKVDTIVLDKTGTVTTGTMSVTDVTAINYS 

ETEILEFAAAVESASEHPIAQAIAKAAEHEQVTDFQNTAGQEVTGVVRGHEVRVGRPSST 

LIDALLHPFQHAQKIGGTPVVVTIDGVDSGIITVRDTVKDTSAEAIRGLKELGLTPILLT 

GDNEGAAKSVAAEVGIDQVIANVLPHEKVQNVEALQAQGKNVAMVGDGVNDT^ALAQADL 

GLAMGAGTDVAIEASDITLMNNDLRSAVDAIRLSRKTLGTIKGNLFWAFAYNVALIPVAA 

IGLLNPMLAGIAMAFSSVFVVSNSLRLRGFKARSN 

>RXN01338 TRANSLATE of: rxn01338.seq check: 9102 from: 1 to: 1902 

KTYTPNPWMLFIRSFDGIITVAALVAIAIHLILWLALDLDGLAKNWPLIAIVIVGGIPLM 

WDVLKSAIKTRGGADTLAAVSIITSVLLGEWLVAAI IVLMLSGGEALEEAASRRASGTLD 

ALARRAPSTAHRLLGATILDGTEEIAVEEITVGDLVAVLPHELCPVDGEI VAGHGTMDES 

YLTGEPYVVSKSKGSQAMSGAVNGDTPLTIVATKLAHDSRYAQIVGVLHEAENNRPEMRR 

MADRLGAWYTVIALALGGLGWIVSGDPVRFLAVVVVATPCPLLIAVPVAIIGAISLAARR 

GIIVKNPGMLENASGVKTVMFDKTGTLTYGRPVITDIHTAPGVEEDTVLALAASVERYSR 

HPLADAIREGAKARELHLPDWEVSERPGQGLTGTVGEHLVRITNRRSTLEIDPDSKNYI 

PVTSSGMESVVLVDDKYAALIRLRDEPRASASEFIAHLPKKHKVDKLMI ISGDRASEVRY 

LADKVGIDEVHAEASPEDKLNIVNRHNEHGATMFLGDGINDAPAMAVATVGVAMGADSDV 

TSEAADAVILDSSLERLDDLLHISARMRRIALQSAGGGMALSVIGMILAVFGFLTPLMGA 

I FQEVI DVLAI LNSARVALPRGAI S DFDTQEKVS 
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>RXN01411 TRANSLATE of: rxn01411.seq check: 3735 from: 1 to: 765 
MLGVGWRI PFL3MAVPLGLIGWWIRTGAQENVRPASERPEAPIKQALRTEWKMMLRVGGFI 
SCTGLSFYI FTTYMTTFLRSTVGLEGTLVLAGNI IALSMAAI VAPFVGRAI DKFPRRNIM 
AFATLSTVIMAIPAYIIAGQGTLTASLIAQVMLGIGAVTANCVTSVMMAEVFQEVTRGTS 
AGITYNVTYAIFGGSAPFISTALVSWTGSPLAPAVYMI I IALFAFTASRFIPETSPVFVT 
AT PAI KAPKVLVNPG 

>RXN01808 TRANSLATE of: rxn01808.seq check: 4151 from: 1 to: 1149 

QSLACKELAWMRGGAPARTSKPGFRLEAAEALIAEVPAPRDKVELMAFSKSRQGRVVIEL 

EDATVATPDDRILVEDLTWRLAPGERIGLVGVNGSGKTTLLRTLAGEQPLQAGKRIEGQT 

VKLGWLRQELDDLDLSRRLIDCVEDVASYVMMGDKQVSASQLAERLGFSPKRQRTPVGDL 

SGGERRRLQLTRVLMAEPNVLLLDEPTNDLDIDTLQELESLLDGWPGTMVVISHDRYLIE 

RVTDSTWALFGDGKLTNLPGGIEEYLQRRAAM7\AAEDSGVLNLGAATQAGTFSAATEQAA 

TSVESSGISSQERHRITKEMNALERKMGKLDQQMDKLNQQLADAAEAMDTIKLTELDTKL 

RAVQEEHGELEMQWLELGEEIEG 

>RXN01939 TRANSLATE of: rxn01939.seq check: 574 from: 1 to: 1731 

MTTNIPQTPNHEGEQPLLELKDLKISFTSSTGVVDAVRGANLTI YPGQSVAIVGESGSGK 

STTAMSI IGLLPGTGKVTEGSIMFDGQDITGLSNKQMEKYRGSEIGLVPQDPMTNLNPVW 

RIGTQVKESLRANHVVPGSEMDKRVAEVLAEAGLPDAERRAKQYPHEFSGGMRQRALIAI 

GLAARPKLLI ADEPTS ALDVTVQRQILDHLETLTKDLGTAVLFITHDLGLAAERAEHLVV 

MHRGRIVESGPSLKILRNPQHPYTQRLVKAAPSLASARIQSAQEQGIESAELLSATAVAE 

GTIPEMEEKVIEVKNLTREFDIRGARGDKKKLKAVDDVSFFVRKGTTTALVGESGSGKST 

VANMVLNLLEPTSGEVLYNGTDLTSLSHKEIFQMRRKLQVVFQNPYGSLDPMYSIYRCIE 

EPLTIHKVGGDRKAREARVAELLDMVSMPRSTMRRYPNELSGGQRQRIAIARALALNPEV 

IVLDEAVSALDVLVQNQILTLLAELQQELKLTYLFITHDLAVVRQTADDVVVMQKGRIVE 

KGRTDDIFNDPQQHYTRDLINAVPGLGIELGTGENLV 

>RXN01995 TRANSLATE of: rxn01995 * seq check: 3763 from: 1 to: 1338 
MDIRQTINDTAMSRYQWFIVFIAVLLNALDGFDVLAMSFTANAVTEEFGLSGSQLGVLLS 
SAL FGMT AG S LL FG P I G DRFGRKNALM I AL L FN VVG L VL S AT AQ S AGQ L G VWRL I T G I G I 
GGILACITVVI SEFSNNKNRGMAMSIYAAGYGIGASLGGFGAAQLIPTFGWRSVFAAGAI 
ATGIATIATFFFLPESVDWLSTRRPAGARDKINYIARRLGKVGTFELPGEQSLSTKKAGL 
QSYAVLVNKENRGTSIKLWVAFGIVMFGFYFANTWTPKLLVETGMSEQQGIIGGLMLSMG 
GAFGSLLYGFLTTKFSSRNTLMTFMVLSGLTLILFI SSTSVPSIAFASGVVVGMLINGCV 
AGL YTLS PQLYSAEVRTTGVGAAI GMGRVGA1 S APLLVGGLLDSGWS PTQLYVGVAVI VI 
AG AT AL I GMRT Q AVAVE KQ P E AL AT K 

>RXN02062 TRANSLATE of: rxn02062.seq check: 5414 from: 1 to: 1170 

MRVGMMTREYPPEVYGGAGVHVTELTRFMREIAEVDVHCMGAPRDMEGVFVHGVDPALES 

ANPAIKTLSTGLRMAEAANNVDVVHSHTWYAGLGGHLAARLHGIPHVATAHSLEPDRPWK 

REQLGGGYDVSSWSEKNAMEYADAVIAVSARMKDSILAAYPRIEPDNVRVVLNGIDTELW 

QPRPTFDDAEDSVLRSLGVDPQRPIVAFVGRITRQKGVEHLIKAAALFDESVQLVLCAGA 

PDTPEIAARTTALVEELQAKREGIFWVQDMLGKDKIQEILTAADTFVCPSIYEPLGIVNL 

EAMACNTAWASDVGGIPEVVVDGTTGALVHYDENDVETFERDIAEAVNKMVADRETAAK 

FGLAGRERAINDFSWAT IAQQT I DVYKSLM 

>RXN02096 TRANSLATE of: rxn02096.seq check: 3261 from: 1 to: 1692 

MGLDVSDEQIEHAARLAQAHDFIDRLPNKYEEVIGERGLTLSGGQRQRIALARAFLAHPK 

VLVLDDATSAIDASTEDRI FQALREELHDVTILI IAHRHSTLELGDRVGLVEDGRVTALG 

PLSEMRDHARFSHLMALDFQDSHDPEFTLDNGSLPSQEQLWPEVSTEKQYKILAPAPGRG 

RGMSMPATPELLAQIEALPAATEETRVDAGRLRTSTSGFKLLSLFKQVRWLVVAVIALLL 

VGVAADLAFPTLMRAAI DNGVQAQSTSTLWWI AI AGSVVVLLSWAAAAINT I I T ARTGER 

LLYGLRLRSFVHLLRLSMSYFERTMSGRIMTRMTTDIDNLSSFLQSGLAQTVVSVGTLIG 

VVTMLAI T DAQLALVALS VVPI 1 1 VLTLI FRRI S SRLYTASREQASQVNAVFHES I AGLR 

TAQMHRMEDQVFDNYAGEAEEFRRLRVKSQTAIAIYFPGLGALSEIAQALVLGFGALQVT 

RGDISTGVLVAFVLYMGLMFGPIQQLSQIFDSYQQAAVGFRRITELLATQPSVQIWAPTG 

TLGRLPRSLYCLTTSPSAIQTIRS 

>RXN02348 TRANSLATE of: rxn02348.seq check: 8038 from: 1 to: 1884 
MLNRMKSARPKSVAPKSGQALLTLGALGVVFGDIGTSPLYSLHTAFSMQHNKVEVTQENV 
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YGIISMVLWTITLIVTVKYVMLVTRADNQGQGGILALVALLKNRGHWGKFVAVAGMLGAA 
LFYGDVVTTPAISVLSATEGLTVISPSFERFILPVSLAVLIAI FAIQPLGTEKVGKAFGP 
IMLLWFVTLAGLGIPQIIGHPEILQSLSPHWALRLIVAEPFQAFVLLGAVVLTVTGAEAL 
YADMGHFGARPIRVAWFCVVMPALILTYLGQGALVINQPEAVRNPMFYLAPEGLRIPLVI 
LATIATVIASQAVISGAYSLTKQAVNLKLLPRMVIRHTSRKEEGQI YMPLVNGLLFVSVM 
VVVLVFRSSESLASAYGLAVTGTLVLVSVLYLIYVHTTWWKTALFIVLIGIPEVLLFASN 
TTKIHDGGWLPLLIAAVLIVVMRTWEWGSDRVNQERAELELPMDKFLEKLDQPHNIGLRK 
VAEVAVFPHGTSDTVPLSLVRCVKDLKLLYREIVIVRIVQEHVPHVPPEERAEMEVLHHA 
PIRVVRVDLHLGYFDEQNLPEHLHAIDPTWDNATYFLSALTLRSRLPGKIAGWRDRLYLS 
MERNQASRTESFKLQPSKTITVGTELHL 

>RXN02354 TRANSLATE of: rxn02354.seq check: 8723 from: 1 to: 834 

MTKRTKGL1LNYAGVVFILFWGLAPFYWMVITALRDSKHTFDTTPWPTHVTLDNFRDALA 

TDKGNNFLAAIGNSLVISVTTTAIAVLVGVFTAYALARLEFPGKGIVTGIILAASMFPGI 

ALVTPLFQLFGDLNWIGTYQALIIPNISFALPLTIYTLVSFFRQLPWELEESARVDGATR 

GQAFRMILLPLAAPALFTTAILAFIATWNEFMLARQLSNTSTEPVTVAIARFTGPSSFEY 

PYASVMAAGALVTIPLIIMVLIFQRRIVSGLTAGGVKA 

>RXN02356 TRANSLATE of: rxn0235 6 . seq check: 7192 from: 1 to: 996 

MATVTFDKVTIRYPGAERATVHELDLDIADGEFLVLVGPSGCGKSTTLRALAGLEGVESG 

VIKIDGKDVTGQEPADRDIAMVFQNYALYPHMTVAKNMGFALKLAKLPQAQIDAKVNEAA 

EILGLTEFLDRKPKDLSGGQRQRVAMGRALVRDPKVFLMDEPLSNLDAKLRVQTRAEVAA 

LQRRLGTTTVYVTHDQVEAMTMGDRVAVLKDGLLQQVAPPRELYDAPVNEFVAGFIGSPS 

MNLFPANGHKMGVRPEKMLVNETPEGFT S I DAVVD I VEELGSES YVYATWEGHRLVARWV 

EGPVPAPGTPVTFSYDAAQAHHFDLESGERIA 

>RXN02391 TRANSLATE of: rxn02391.seq check: 7541 from: 1 to: 399 
MTQSDLPDDVQELVTKIFGLARDGGAESAATLGAYVDNGVDVNLSNQDGNTLLMLAAYAG 
HADVVQALIERGADVDRVNNRNQTPLAGAIFKKEEAVIEALLAGGADPYAGTPTAVDTAK 
MFGRE DL VARFE S 

>RXN02442 TRANSLATE of: rxn02442.seq check: 5164 from: 1 to: 849 
MKFFTDAL I VPFDVSFI SRALVAGCLAAI LCSLI GTWVILRRLT FFGDAMSHGLLPGVAT 
ASLLGGNLMFGAAISALIMSAGVVWTSRKSSLSQDVSIGLQFITMLSLGVVIVSHSDSHA 
VDLTSFLFGDILGVRPSDI FI IAIATVLGGLTIFLFHRQFTALAFDERKAHTLGLNPRFA 
HLLMLAL I ALAT VVS FQVVGT LL V FGLL I G P P AT AALL VQDKAS ISLIMI VAS LLGCAE I 
YLGLLISWHASTAAGATITLLSAAIFFATLLTKSAISRLNFTA 

>RXN02447 TRANSLATE of: rxn02447.seq check: 8454 from: 1 to: 1095 

TVVPVYLAELAPLEIRGSLTGRNELA1VTGQLLAFVINALIAVTLHGVIDGIWRIMFAVC 

ALPAVALFLGMLRMPESPRWLVNQGRYDDARRVMETVRTPERAKAEMDEIIAVHSENNAA 

LPGVKQSSGQASGQVSSKHTHMSIGEVLSNKWLVRLLIAGIGVAVAQQLTGINAIMYYGT 

RVLEESGMSAEMAVVANIAFGAVAVIGGLIALRNMDRLDRRTTFI IGLSLTTTFHLLIAA 

AGTLLPEGNSIRPFAIMILVVGFVLSMQTFLNVAVWVWLAEIFPVRMKGIGTGISVFCGW 

GINGVLALFFPALVSGVGITFSFLIFAVVGVIALAFVTKFVPETRGRSLEELDHAAFTGQ 

IFKKA 

>RXN02455 TRANSLATE of: rxn02455.seq check: 2559 from: 1 to: 1269 

LKRLTRIASISMASMLAAASLVACSGSTDEEGDVYFLNFKPEQDVAYQEIAKAYTEETGV 

KVKVVTAASGSYEQTLKAEIGKDEAPTLFQVNGPAGFITWQDYMADMSDTEVAKQLTDDI 

P P LT T E DGE VRGV P FAVEG FG 1 1 YN DE I F DK Y I AT S G AKI KS T DE I T S YQKLKE VAE DMQ 

AKKDELG1EGAFASTSLTSSEDWRWQTHLANAPIWQEYQDKGVEDTNEIEFSYNKEYKNL 

FDLYLENSTVEKSLAPSKTVSDSMAEFAQGKAAMVQNGNWAWSQISETSGNVVKEDKIKF 

LPMYMGLPDEEKHGINVGTENYLGVNSEASEVDQQATKDFVDWLFTSEAGKEHVVKDLGF 

IAPFESYTAENTPNDPLSEQVAEAIANKDLTTYPWNFQYFPSQQFKDDFGQDLSQYASGK 

LKW 

>RXN02515 TRANSLATE of: rxn02515.seq check: 4857 from: 1 to: 756 
MSTLEIRNLHAQVLPSDESAEPKEILKGVNLTINSGEIHAIMGPNGSGKSTLAYTLGGHP 
RYEVTAGEVLLDGENILEMEVDERARAGLFLAMQYPTEIPGVSVANFLRSAATAIRGEAP 
KLREOTKEVRTAQEALAIDPEFSNRSVNEGFSGGEKKRHEVLQLDLLKPKFAIMDETDSG 
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LDVDALRIVSEGINSYKQETEGGILMITHYKRILNYVKPDFIHVFANGQIVTTGGAELAD 
KLEADGYDQFIK 

>RXN02549 TRANSLATE of: rxn02549.seq check: 8075 from: 1 to: 2703 

MVHAKQTKKPLPRFLHSAHFYWIVLGFVVFAQPYGQVAADTKLDLLLNPAGFLTGALHA 

WTDTFTLGQLQNQAYGYLFPQGFFFLITDFLPDWIAQRLWWWLVLGLGFSGFYALVARLG 

IGNPAFRVIAALLFALSPRTLTTLTAISSETWPIMLAPWVCLPLLSRNVDARAIALSLLP 

AACMGAV1S1ATATMAALIPAALILLYRGLFLRLLLWGMGVLAVNSWWIGPLLVLGKYAPPF 

TEFIESSSVTTSWLNPVEILRGTTSWTPFVDTERQAGYLLVNDAL FVTLSVLVAALGLIG 

LTLMKHRGLWAFMLAIGLLILGSAHLTAVQEFLDGPGAALRNIHKFDLLVRMPLMVGVAA 

LGSHISLPLLGTTALTSGQGKHHTIPLPLQKRQAAGLLVVIIAVGALAPAWSARLLPQGT 

WDEVPDYWYEATEFLNQNATGTRTLIWPSSPFARQDWGWTRDEPAQPLLDVPWAVRDAIP 

LVPPEAIRGLDGLDDLGTLGTGLNDEALKRLGIGAVLVRHDLEADPDIEVDLPGEKHTFG 

SQGQVDVYLTDPDRNMWITSGTSKQLPTVAGGGEILSLLDTINGYSPRTLVSENAQIVTD 

TPQLVGTNYGDGTSSAALASLDETEVKNRIVDYPSAGPMTQVVQEGSITASSSGSDATSF 

GGADPDRSLNSLLDHRYNTAWYPTPGDTSPWLEVSGTGTTLSISPRSTVTATITSGDSVM 

VREFEKGRTTTVTLAEPEARIEFDGFVGISELSLEGLSRTITVPETSPDVQQFVFQRLTV 

PTSFLDRTFTVPRHMSVTVEAQSCVTLELDGDRIDCGPSNSPPEPTRCAPNRNGSPSPNP 

LRSPLFSQQQTSRQHPPTACSSPRALSIQVPARLSTPPPFPQSNSTPPPKVSSSPRTPPA 

S 

>RKN02570 TRANSLATE of: rxn02570.seq check: 2673 from: 1 to: 642 
MNPLTWIIGAFSMWIVVLGVNKLGLSIAVIIIAQVVAMIRVRNVSVLASTALLSVPALAS 
MALIHMPYSSDGWLIALTLTARFSALMSIFLLAATAITI PELVKSLYRWPKLAYIVGSAL 
QMI PQGKQTLALVRDANALRGRSVKGPVRAVKYVGLPLITHLLSAGAARAIPLEVAGLDR 
PGPRTVLVEVVEGRVEKHCRWLLPLLAVGMAWWL 

>RXN02595 TRANSLATE of: rxn02595.seq check: 5016 from: 1 to: 1164 

VIVVAMASIMACLKAARLNNPMKILLLCWRDTTHPQGGGSERYLERVGEFLADQGHEVVF 

RTAGHTDAPRRSFRDGVRYSRSGGKFSVYPKAWVAMMLGRVGIGTFSKVDVVVDTQNGIP 

FFGKFFSGKPTVLLTHHCHKEQWPVVGRVLAKVGWLIESQIAPRAYKTAPYVTVSEPSAE 

ELIALGVDQQRIHIVRNGVDPVPLHTPKLDRDGQHAVTLSRLVPHKQIEHAMDVVAALDG 

WLDVVE S GWWQKEL VD YART LG VS DR VVFH GQ VAE DH KH ALL E RAT I H LMP S RKE GWGL 

AVTEAAQHGVPTIGYRSSGGLRDSVVDGETGLLVDSKAELISATKTLLIDASLRSKLGAS 

AKQRAENYKWDTAGAQFEELLLGLASKK 

>RXN02614 TRANSLATE of: rxn02614.seq check: 5216 from: 1 to: 729 

MTATLSLKPAATVRGLRKSYGTKEVLQGIDLTINCGEVTALIGRSGSGKSTILRVLAGLS 

KEHSGSVEISGNPAVAFQEPRLLPWKTVLDNVTFGLNRTDISWSEAQERASALLAEVKLP 

DSDAAWPLTLSGGQAQRVSLARALI SEPELLLLDEPFGALDALTRLTAQDLLLKTVNTRN 

LGVLLVTHDVSEAIALADHVLLLDDGAITHSLTVDIPGDRRTHPSFASYTAQLLEWLEIT 

TPA 

>RXN02795 TRANSLATE of: rxn02795.seq check: 7318 from: 1 to: 1437 

VLKVSDLTVGNNFVHNVSFEVNPGERVGIIGESGSGKSLTALSIMGLTDLPTTGQITFNG 

KPSATFRGTRIAMVFQEPMSALNPLMRIGRQIEEMMTLHGASKKDARARLKSLLIDVSLP 

ERTASAYPHELSGGQRQRALIAMALANDPDLLICDEPTTAL DVWQKQIVDLLLRLTKER 

GTALLFITHDLGLIARTCERLLVMKSGETVERGDTEAILRSPAHSYTQQLLDASILDQPE 

IASDSGAPVVIDVEEASKSFKETTALHKVSLAVRKGDLLGIVGGSGSGKTTLLKLIAGLD 

KPTTGTVAVTGGVQMVFQDPQSSLNPRMKIKDIVAEPLLGWNAAEKTTRVAEVITQVGLS 

PDVLDRYPHEFSGGQRQRISIARALAIKPAILLADEPVSALDVSVRKQVLDLLQQLVEEY 

GITLVFVSHDLAVVRHLCTTVWVMEQGRVLEQGPIDSVYDHPQTEYTKELLDAVPRLSL 

>RXN02925 TRANSLATE of: rxn02 925 . seq check: 5237 from: 1 to: 2217 

MSTPHHHGDHPAPETDHTHHPNHAGHEHHADAATHGQAMPHDHPHSTVDEEHQVHSHGEH 

AGHSAAMFRDRFWWSLILSVPVVFFSPMFADLLGYNIPEIPGAYWIPPVLGTIIFLYGGT 

PFLKGAMTELKSRQPGMMLLIAMAITVAFIASWVTTLGLGGFHLDFWWELALLVTIMLLG 

HWLEMRALGAASSALDALAALLPDEAEKWDGTTRTVAISELAVDDVVLVRAGARVPADG 

TIIDGAAEFDEAMITGESRPVYRDTGETVVAGTVATDNTVRIRVEATGGDTALAGIQRMV 

AD AQ AS S S RAQALADRAAALL FW FAL I T AL I TAVVWT IIGS P DD AVVRAVT VL 1 1 AC PH A 

LGLAIPLVIAISSERAAKSGVLIKDRMALEHMRTIDVVLFDKTGTLTEGAHAVTGVAPAT 



Appendix B, page 2 4 



Attorney Docket No.: BGI-13 1CP 



GIAEGELLALAAAAEADSEHPVARAIVTAAAAHPEASQRQLRATGFTAASGRGIRATVDG 
AEILVGGPNMLREFNLTTPGELADITGSWAQRGAGVLHVVRDGEIIGAVAVEDKIRPESR 
AAVRALQARGVKVAMITGDATQVAQAVGKDLGIDEVFAEVLPQDKDTKVTQLQERGLSVA 
M VG DGVN D APALARAE VG I AI G AGT DVAME S AG VVL AS D D PRAVL S MI EL S HAS YRKMVQ 
NLVWATGYNIVAVPLAAGVLAPIGVLLPPAAAAILMSLSTIIVALNAQLLRRIDLDPAHL 
APTDGKEEKAAVSSAAPVR 

>RXN02933 TRANSLATE of: rxn02933.seq check: 4913 from: 1 to: 810 

MPLSGKIGGFIVAVVFVLAALSFIWTPFDPVQAFPQERLEGSSLRHLLGTDRYGRDVLSQ 

IMVGSRVTLLVGIIAVAIAALIGTPLGIAAGMRRGMVETFVMRGADLMLAFPALLLAIIS 

GAVFGASTWSAMVAIGIAGIPSFARVARAGTLQVTSQDFIAAARLSKVSSARIALRHILP 

NITS ML I VQAS VAFAL AI L AE AAL SFLGLGTTPP DP S WGRML Q T AQAS I G VT PML AVW P G 

AAIALTVLGFNLFGDGLRDAIDPKREVGRA 

>RXN02945 TRANSLATE of: rxn02945.seq check: 2147 from: 1 to: 933 
MT T ALG T RVVARN FG YRHAS REN PAL KD IN FE I APGERI LLT GAS GAGKS T LLAALAG VL 
GGSDEGVSTGELLVDAPSIGLVLQDPDSQVIASRIGDDVAFGCENLQIPREEIWPRVERA 
LE L VGL DL PL SH PTKYL S GGQKQRLALAGVI AMGARL I LLDE PTANLD PQGQKNVVAAVD 
RVVQETGATLIVVEHRHELWVNIIDRI ISITDGEDVQPAELIKVGQLPGAQPSTSKPILW 
ANDLLCTWGGLRSFEVPEGASTVITGPNGAGKSTLALTMGGLLPRKVGSWNSLTRCAAAL 
TRPRTSGVQLI 

>RXN02975 TRANSLATE of: rxn02975.seq check: 5313 from: 1 to: 249 

VIVTNDLEVRVGARTLLDAPGQLLRVQPGDRIGLVGRNGAGKTTTMRILSGETKPYGGSV 

TTSGEIGYLPQDSREGNIEQTAR 

>RXN02994 TRANSLATE of: rxn02994.seq check: 4127 from: 1 to: 723 

IKMTGVQKYFGDFHALTDIDLEIPRGQVVVVLGPSGSGKSTLCRTINRLETIEEGTIEID 

GKVLPEEGKGLANLRADVGMVFQSFNLFPHLTIKDNVTLAPIKVRKMKKSEAEKLAMSLL 

ERVGIANQADKYPAQLSGGQQQRVAIARALAMNPKIMLFDEPTSALDPEMVNEVLDVMAS 

LAKEGMTMVCVTHEMGFARKAADRVLFMADGLIVEDTEPDSFFTNPKSDEIAKDFLGKILA 

H 

>RXN03020 TRANSLATE of: rxn03020.seq check: 1931 from: 1 to: 603 
MTLHVSNLNLTVADGSTSRTLLNNIHFWMSNQAKSSVSPAHPAPENPPYSPSSAASKAPD 
SGTATLGDIDLLNPQNRAALRRNHLGIVFQQPNLLPSLTVLDQLLLIPRLGRILPPSRSA 
RTQHKDKALSLLNSIGLGDLAKRKVSELSGGQQARVNLARALMNSPKLLLVDEPTAALDQ 
HSASEVTEL I VSMAHQYNAPT 

>RXN03080 TRANSLATE of: rxn03080.seq check: 3725 from: 1 to: 780 
MPQLVE I RDLNVE FPS RHAVKNVS FS APAGKVTALI GPNGAGKS TALS AI AGLVE STGEV 
MV G GS G VAS KS AKARARL L S L V PQN T E L RI G F S ARD V VAMG RY P H RGRF AVE T DAD RRAT 
DDALRAINALDIAEQPVNELSGGQQGLIHIGRALAQDTAVVLLDEPVSALDLRHQVEVLQ 
LLRARANSGTTVIVVLHDLNHVARWCDHAVLMADGEVVSQGDIREVLEPATLSTVYGLPI 
AVRDDPETSSLRVIPHPNPF 

>RXN03081 TRANSLATE of: rxn03081.seq check: 3848 from: 1 to: 459 
MKKSLIAIVASALVLSGCTSDSSDSSGTSGTVETTSITTSVAAADGAFPRTVTLDDSSIT 
LESKPERIAVLTPEAASLVLPITGADRVVMTAEMDTADEETAALASQVEYQVKNGGRLDP 
EQVVAGDPDLVIVSARFDTEQGTIDILEGLNVP 

>RXN03108 TRANSLATE of: rxn03108.seq check; 138 from: 1 to: 267 

MTKPNASVELNTITKSYGSTTIIGDTSITINDGEFVSLLDPSGCGKSTILKMIAGLASPS 

TGTVSAGNEEIKGPGPDRGMVFQDHALLP 

>RXN03116 TRANSLATE of: rxn03116.seq check; 7423 from: 1 to: 609 

MGEGDVEKHFAFGLKAAKQRRFFARTVALMPQNPTIPAGLSVFDYVLLGRHPHSYAPGRA 

DDEIVKRCLADLKLEHFSDRGLDELSGGERQRVSLARALAQEPRIVLLDEPTSALDIGHA 

QETLELIDAIRHRLGLTVIAAMHDLTLTAQYGDRVLMMNGGRKVFEGTAAEVLTAQRISE 

IYDATVIVEVIDGRPVVIPQRSH 
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>RXN03129 TRANSLATE of: rxn0312 9 . seq check: 210 from: 1 to: 1224 
MASIVFENVTRKYSPGARPAVDKLNLEIADGEFLVLVGPSGCGKSTSLRMLAGLEPIDEG 
RLL I DGKDAT ELRPQDRD I AMVFQS YAL YPNMT VRDNMGFALKNQKVAKAE I EKRVAEAS 
RILQLDPYLDRKPAALSGGQRQRVAMGRAIVREPSVFCMDEPLSNLDAKLRVSTRAEISG 
LQRRMGVTTVYVTHDQVEAMTMGDRVAVLLLGVLQQVDTPQNLYDYPANAFVASFIGSPS 
MNLIEGTIRGDKVTLGTGIQISVPDEVAAEVRNNPDRFEGRPVIVGARPEHMYLTTANES 
GAVLGEVSHI DELGADSMVYVLASGVKNPNTDLLGEGIPEDMRVTVVGAEETDKARLGIR 
VERHHGLKAGDKVHVVAAPKDVHLFDGLDGRRIGASVLAPAHTVQSGH 

>RXN03164 TRANSLATE of: rxn03164.seq check: 9986 from: 1 to: 870 

MIYRRVGNSGLKLPAI SLGLWHNFGDDKPLSTQRSI IHRAFDRGVTHFDLANNYGPPAGS 

AETNFGRILREDLKSHRDELIISSKAGWDMWPGPYGFGGSRKYLVSSLDQSLTRLGLDYV 

DIFYHHRPDPDTPLEETMYALRDIVASGKALYVGISSYGPELTAEAAEFMAEEGCPLLIH 

QPSYSIINRWVEEPGDDGENLLQSAANNGLGVIAFSPLAQGLLTDKYLDGIPEGSRASQG 

KSLSEGMLNVNNIDMVRKLNDIAQERGQSLAQMALAWVLREQREYGAGLP 

>RXS00088 TRANSLATE OF: RXS00088.seq check: 1389 from: 1 to: 876 
IEDNHGTEGISLPIEGVAATDNRAFELLDRWGVELVAAPLQLVPFTVTGYTEEGGVANLGSHREPDLEA 
LAAAQPSLI INGQRFAQYYDDI IALNPDATVVELDPRDGEPLDQELIRQAETLGEI FGEEEDAAKIVAD 
FESALERAKTAYAAISDQTVMAVNVSGGNIGYIAPSVGRTYGPI FDLVGLTPALEVGNASSDHEGDDIN 
VEAIAAANPDLILVMDRDGGTSTRNEADYVPAEQIVSDNEALANVKAVTDGYVYYAPADTYTNENIITY 

TE I LNGMADMFEKAAQ 

>RXS00372 TRANSLATE OF: RXS00372.seq check: 2326 from: 1 to: 1077 
MSSKHPLKRTAVTVFALGASAALLVACSEPSEDVSTAETTTASSSANASDAAGEKVTITVYTSEPEEKV 
DEINKAFMEANPDIEVEVYRAGTGDLTARIEAEKASGSIEADVLWAADAATFETYAAQGDLAELEDVET 
SDI IEEALDAENFYVGTRI IPTVIAYNTEVVDQAELPTSWADLTDPKYAGQLVMPDPAVSGAAAFNASV 
WKNDPALGEAWITALGENQPMIAQSNGPTSQEIAGGGHPVGIVVDYLVRDLAAAGSPIDTI YASEGSPY 
ITEPAGVFADSEKKEAAERYINFLLSVEGQEIAVEQAYLPVREDVGTPEGTPELADIELMTPDLEVVTA 

DKAAAVE F FQNAMN 

>RXS00453 TRANSLATE OF: RXS00453.seq check: 3260 from: 1 to: 2349 

VISAWLLILA1VGGLALTMQKGFSNSFTIEDTPSIDATVSLVENFPDQTNPVTAAGVNVVFQSPEGTTL 

DDPQMMTAMDAVVDYIEDNLPDFGGGERFGNPVEVSPALEEMVIEQMTSMGLPEETAAKDAANLAVLSE 

DKTIGYTSFNIDVEAAEYVEQKHRDVINEAMQIGEDLGVRVEAGGPAFGDPIQIETTSEI IGIGIAFIV 

LIFTFGSLIAAGLPLITAVIGVGIGALAIVLATAFTDLNNVTPVLAVMIGLAVGIDYALFILSRYRAEY 

KRMPRADAAGMAVGTAGSAVVFAGATVI IALVALI IADIGFLTAMGISAAFTVFVAVLIALT FI PALLG 

VFGGHAFKGKIPGIGGNPTPKQTWEQALNRRSKGRSWVKLVQKAPGLVVAVVVLGLGALTIPAMNLQLS 

LPSDSTSNIDTTQRQSADLMAEGFGAGVNAPFLVIVDTHEVNADSTALQPLIEAQEPEEGEFDREQAAR 

FATYMYVTQTYNSNIDVKNAQIISVNDDFTAAQILVTPYTGPADKETPELMHVLRAQEAQIEDVTGTEL 

GTTGFTAVQLDITEQLEDAMPVYLAVVVGLAIFLLILVFRSLLVPLVAGLGFLLSVGAAFGATVLVWQE 

GFGGFVNTPGPLISFMPIFLIGVTFGLAMDYQVFLVTRMREHYTHHNGKGQPGSKYTPVEQSVIEGFTQ 

GSRVVTAAALIMIAVFVAFIDQPLPFIKI FGFALGAGVFFDAFFIRMGLVPASMFLMGKATWWMPKWLD 

RILPSLDIEGTALEKEWEEKQAAR 

>RXS00479 TRANSLATE OF: RXS00479.seq check: 9191 from: 1 to: 2190 
MSTS I TTENKKKSGPPRLMRI FLPALLILVWLVGAGVGGPYFGKVSEVSSNSQTTYLPESADATQVQEQ 
LGDFTDSESIPAIVVMVSDEPLTQQDITQLNEVVAGLSELDIVSDEVSPAIPSEDGRAVQVFVPLNPSA 
ELTESVEKLSETLTQQTPDYVSTYVTGPAGFTADLSAAFAGI DGLLLAVALAAVLVILVIVYRSFILPI 
AVLATSLFALTVALLVVWWLAKWDILLLSGQTQGILFILVIGAATDYSLLYVARFREELRVQQDKGIAT 
GKAIRASVEPILASGSTVIAGLLCLLFSDLKSNSTLGPVASVGIIFAMLSALTLLPALLFVFGRVAFWP 
KRPKYEPEKARAKNDIPASGIWSKVADLVEQHPRAIWVSTLIVLLLGAAFVPTLKADGVSQSDLVLGSS 
EARDGQQALGEHFPGGSGSPAYIIVDETQAAQAADVVLNNDNFETVTVTSADSPSGSAPITADGIVPLG 
SGTAPGPVVVEGQVLLQATLVEAPDSEEAQKAIRS IRQTFADENI SAVVGGVTATSVDTNDAS I HDRNL 
IIPIVLLVILVILMLLLRSIVAPLLLVVTTVVSFATALGVAALLFNHVFSFPGADPAVPLYGFVFLVAL 
GIDYNIFLVTRIREETKTHGTRLGILRGLTVTGGVITSAGVVLAAT FAALYVIPILFLAQIAFIVAFGV 
LIDTLLVRAFLVPALFYDIGPKIWWPSKLSNQKYQKQPQL 

>RXS00654 TRANSLATE OF: RXS00654.seq check: 6625 from: 1 to: 1266 

VLDILIYPVSGVMKLWHLLLHNVAGLDDSLAWFFSLFGLVITIRAIIAPFTWQMYKSGRTAAHIRPHRA 

ALREEYKGKYDEASIRELQKRQNDLNKEYGINPLAGCVPGLIQIPIVLGLYWALLRiyiARPEGGLENPVF 
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QSIGFLTPEEVESFLAGRVSNVPLPAYVSMPTEQLKYLSTTQAEVLSFVLPLFITAAILTAINMAMSMY 
RSFQTNDYASGFSNGMLKFMIVMSILAPIFPLSLGLTGPFPTAIALYWVSNNLWTLLQTIIMMVILERK 
YPLTDDFKVHHLEQRDI YRAKQKEKRI FLWTRRKNRALMILTPWNASTLHATNVELTKTRTAETNEAKQ 
ARKEIANKRRETQREMNRAAMQRLKQRRAEVKAKKKGLIDASPNEDTPSENEETKLSSPQVEPTTTAEP 

NREPSQED 

>RXS00758 TRANSLATE OF: RXS00758.seq check: 161 from: 1 to: 1602 

MTLKKSLAVTTAAALALSLAACSSDSSSDSSSSSSGSEGGDNYVLVNGTEPQNPLVPGNTNEVGGGRIV 

DSIFSGLVYYDVDGSPVNDVAESIELEGDKTYRITIKDGQTFTDGTPVTAESFVNAWNYNVANSTLSSY 

FFESILGYEEGVESMEGLQVVDDTTFTVELTQPESDFPLRLGYSAFFPLPESAFDDMDAFGENPIGNGP 

YKLQEWNHNQDATIVPNADYTGGRQAQNDGVKFIFYPTFDSAYADLLSDNLDVLDAIPDSAFSSFEDEL 

SGRSINQPSAVFQSFTIPESLEHFSGEEGVLRRQAISLAVNRDEITQTIFEGTRTPATDFTSPVIDGHS 

DSLQGADVLTYDPERAQELWAQADEISPWSGEFSISYNADGGHQAWVDATANSIRNTLGIDAIGNPYPD 

FKSLRDDVTNRTINGAFRTGWQADYPSLGNFLGPLYGTGAGSNDGDYSNPDFDAKLAEAANAADVDAST 

PLYNEAQEILLQDLPAIPTWYSNAVGGYSTNVDNVEFQWNSQPAYYQITKN 

>RXS00912 TRANSLATE OF: RXS00912.seq check: 8141 from: 1 to: 273 
MDNTLYTAGLTIAAAFFMLSFIFTIYRI IVGPNSIDRLLGLDGTVSMIQCSMATYICWTLDTTVTNFMM 
VIALLGFISSVSVARFRKRDGA 

>RXS00932 TRANSLATE OF: RXS00932.seq check: 6704 from: 1 to: 474 
MTPQKLHRFAALLEMGTWTLLIIGMILKYSGVTDAVTPIAGGIHGFGFLCFAAITITVWINNKWTFPQG 
IAGLIVSVIPWAALPFALWADKKGLVAGGWRFSDPSEKPHTFFI>KILAQLVRHPIRSILILLVI IAVVF 

S ILLAMGPPYDPDAIANT VD 

>RXS01346 TRANSLATE OF: RXS01346.seq check: 3214 from: 1 to: 1575 
MRTATKVIATVMASTLAIGLASCSSSSGTPDVNYVSVNGTEPQRGLI PGDTNENGGGRVVDMLYSGLVY 
FDEAGVAQNDLAASIDQETDTTYKITLRDGIKFSDGSDITATDFVDTWNFVVENGLLNTSFFSPIKGYE 
EGVETLEGLNVVDDRTFTIELAQPDSEFTQRIGYYGFAPMPASARDDIDAFGENPVSSGPYKLEQWDHN 
AELKVVANEHYDGPRAANNDGLKYVFYAQNDAAYSDLLAGNLDVLDLIPPSAYTTYEEELSGRSINQPA 
ASYLELSIRMESPNFEGQQGQLRRQAISMAINREEIAEQIFAGTYTPALDFTAPVLDGWRDDLNGNDVL 
T FQPDKARELWEDAEE IAPFEGELQI S YNADVPNREWVDAVANSISNELDVNATGNPFPDFKS FRDT YR 
TTGLDGAYRTAWFADYPSIGNFLGPNYTSGVASNDAKYENPEFDQLIADAAAASTKEETFQAYAQAQEM 
LLRDLPAI PLWYPNVVGGYSESVDNVSVNWKAIPVYWAITKQ 

>RXS01425 TRANSLATE OF: RXS01425.seq check: 9957 from: 1 to: 885 
VLSPDSGITWALSIMFLTFTVRMVLVKPMVNTMRSQRKMQDMAPKMQAIREKYKNDQQKMMEETRKLQK 
EVGVNPIAGCLPMLVQIPVFLGLFHVLRSFNRTGSGVGQLEMTVEQNANTPNYI FGVDEVQSFLRADLF 
GAPLSSYITMPADAFDAFLGLDVSRLNIALVAAPMILIIVVATHMNARLSVNRQEARKAAGKQQAASSD 
QMAMQMQMMNKMMLWFMPATILFTGFIWTIGLLVYMMSNNWTFFQQRYIFAKMDAEEAAEEEEKRAAK 

RTTAPKPGVKPENPKKRKK 

>RXS01658 TRANSLATE OF: RXS01658.seq check: 7999 from: 1 to: 1833 

DPQILSPTFTQQQQLRNFYGFPDQLAMDRFEVDGKLRDFVVAARELDPNALQQNQQDWINRHTVYTHGN 

GFIAAQANQVDEVARDVGSTRGGYPVYTVSDLQSNARAAESEDAEELGIKVDEPRVYYGPLIASATDGA 

DYAI VGDTGDGPVEYDT DT S S YT YEGAGGVDI GNMVNRAMFALRYQEMNMLLS DRVGSES KILFERDPR 

SRVEKVAPWLTTDSKTYPTVIDGRIKWIVDGYTTLDSLPYSTRTSLTEATQDAVMPDGTPQPLITDRVG 

YIRNSVKAVVDAYDGTVELYEFDTEDPVLKAWRGVFPDTVKDGSEISDELRAHLRYPEDLFKVQRDMLA 

KYNVDDSGTFFTNDAFWSVPGDPTAAEGRQELKQPPYYVVAADPETGESSFQLITPFRGLQREYLSAHM 

SASSDPVTYGEITVRVLPTDSVTQGPKQAQDAMMSSDQVAQDQTLWRGSNDLHNGNLLTLPVGGGEILY 

VEPI YSQRKDQASAFPKLLRVLVFYKGQVGYAPTIAEALSQVGIDPKEAQDIEEVDGTATTPSTDETDT 

DTDQPATETPTAPVSEAEGIAAINDALSNLEAARDSSFEEYGRALDALDRAVDSYQSAQ 

>RXS01677 TRANSLATE OF: RXS01677.seq check: 5194 from: 1 to: 744 
VNQQSKKWLVPTLVVI IAVLLIAVVLLMYRGNASDTAEGVSAAATSDSAAASTAASGSASGAADSDLTS 
VEARDPSDPVAVGDVDAPVGLVVFSDYQCPFCAKWSDETLPQMMKHVEDGNLRIEWREVNIFGEPSERG 
ARAAYAAGLQDAYLEYHNALFANGEKPSEDLLSEEGLIKLAGDLGLDESKFTADFQSPETAVAIAQHQQ 
LGIDLGAYSTPAFLLGGQPIMGAQPASVFEAAFEQALAAKE 

>RXS02586 TRANSLATE OF: RXS02586.seq check: 4914 from: 1 to: 270 
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MHLLRDDNWWAPGFVKKAYTVMGHGSEVEEAPRPTTRRLNDDEEVTVHEAVVAGDTVASRGGLSTQENR 
DLVSFVEL KARL E KRRL EDLD 

>RXS02587 TRANSLATE OF: RXS02587.seq check: 637 from: 1 to: 2091 

VFSKWGHFAYRFRRI VPLVVIAAILAL FVI FGTKLGDRMSQEGWDDPGSSSTAAARIELETFGRDNDGD 

VVLLFTAPEGTSFDDAEVFSSISGYLDGLIENNPDEVSHINSYFDTRNQNLLSKDGTQTFAALGLKGDG 

EQTLKDFREIEDQLHPDNLAGGVTTEVAGATAVADALDEGMAGDISRAEVFALPFVAILLLIVFGSVVA 

AAMPLIVGILSILGSLGILAILAGFFQVNVFAQSVVTLLGLGLAIDYGLFMVSRFREEMDKGTPVEQAV 

ATTTATAGKTVVFSAAMVAVALSGLFVFPQAFLKSVAFGAISAVGLAALMSVTVLPSLFSMLGKNIDKW 

SLRRTARTARRLEDTIWYRVPAWAMRHAKAVTVGVVLLLLALTVPLTGVKFGGINETYLPPANDTRVAQ 

ERFDEAFPAFRTEPVKLVVTGADNNQLIDIYVQANEVEGLTDRFTAGATTDDGTTVLSTGIQDRSLNEQ 

VVEQLRAISVPEGVEVQIGGTPAMEIESIEALFEKLLWMALYIVLATFILMALVFGSVILPAKAIIMTI 

LGMGATLGILTLMFVDGVGASALNFSPGPLMSPVLVLIMAI I YGLSTDYEVFLVSRMVEARDKGESTDD 

AIRYGTAHTGSI ITAAALIMI VVCGAFGFSEI VMMKYIAFGMIAALILDATI IRMLLVPRRDAPASRRQ 

LVGTRLR 

>RXS02590 TRANSLATE OF: RXS02590.seq check: 3473 from: 1 to: 936 

MGI SLLSSLLKIHGFPVVADFFFALAVVVAIVI IGGWLI YRSPSFKTEVMPAWAMLSMGLIALGTASPV 

VLGDDLWGFMFVCWSIGTAVGLVAYSLYITAILRSKAGTPTFAWGLPLVTPMVASTSAAQLHEHFELPA 

MLWVS FGLFLLTLASAPAVFTRVYFYYFGPKAQGI PLMAT PTSWI PLGMVGQSTAAAQLI GASFGSKTA 

ITMGIIYGIIMGIFTIPLGAIAHFVFYRAVFKGATYSPTWWASTFPVGTLSLGAHFLSQSTGVEWFNYF 

SLYLIALMLFHVIVSTIAGTIAVMRRIVGKLKSQLA 

>RXS02932 TRANSLATE OF: RXS02932.seq check: 938 from: 1 to: 972 
VSKTEEGRSAAI II YAFPTFILLGAI IAFI FPEPFIPLTNYINIFLTI IMFTMGLTLTVPDFQMVLKRP 
LPILIGVVAQFVIMPFLAIVVAKMFNLNPALAVGLLMLGSVPGGTSSNVIAFLARGDVALSVTMTSVST 
I VSPIMTPFLMLMLAGTETAVDGGGMAWTLVQTVLLPVI IGLVLRVFLNKWIDKILPILPYLS ILGIGG 
VVFGAVAANAE RLVSVGLIVFVAVI VHNVLGYVVGYLTGRVFKFPEAANRTMAIEIGTQSAGLASGMAG 
RFFT PEAAL PGAVAAL VHN I TGAV YVGLVRNRPLT KAS RKKE S VAVS S 

>RXS03042 TRANSLATE OF: RXS03042.seq check: 1569 from: 1 to: 606 
LVLAFLVLLLVFRS IWVPLIAALGFGLSVLAT FGATVAI FQEGAFGI I DDPQPLLS FLPIMLIGLVFGL 
AMDYQI FLVTRMREGFTKGKTAGNATSNGFKHGARVVTAAALIMVSVFAAFIAQDMAFIKTMGFALAVA 
VFFDAFVVRMMI IPATMFLLDDKAWWLPKWLDKILPNVDVEGEGLSELHEARTEELKENVGVGA 

>RXS03075 TRANSLATE OF: RXS03075.seq check: 8649 from: 1 to: 726 

VAKFLYKLGSTAYQKKWPFLAVWLVILIGITTLAGLYAKPTSSSFSIPGLDSVTTMEKMQERFPGSDDA 

TSAPTGSVVIQAPEGKTLTDPEVGAEVNQMLDEVRATGVLKDADSVVDPVLAAQGVAAQMTPALEAQGV 

PAEKIAADIESISPLSADETTGIISMTFDADSAMDISAEDREKVTNILDEYDDGDLTVVYNGNVFGAAA 

TSLDMTSELIGLLVAAVVLIVTFGSFIAAGMPLIS 

>RXS03124 TRANSLATE OF: RXS03124.seq check: 3878 from: 1 to: 960 
MTPTLASMIGLAVGIDYALFIVSRFRNELISQTGANDLEPKELAERLRTMPLAARAHAMGMAVGTAGSA 
VVFAGTTVLIALVALSI INI PFLTVMAIAAAITVAIAVLVALSFLPALLGLLGTRIFAARVPGPKVPDP 
EDEKPTMGLKWVRLVRKMPVAYLLVGVVLLGAIAI PATNMRLAMPTDGTSTLGTAPRTGYDMTADAFGP 
GRNAPMIALIDATDVPEEERPLVFGQAVEQFLNTDGVKNAQITQTTENFDTAQILLPQNLMRSMSAPLR 
LSQLFVQMLRPSLMTPARRiyiALLASPQFTMTSLLASATSWFLTF 

>RXS03125 TRANSLATE OF: RXS03125.seq check: 4701 from: 1 to: 171 
LVLAFLVLLLVFRSIWVPLI AALGFGLSVLAT FGATVAI FQEGAFGI I DDPQPLLC F 

>RXS03220 TRANSLATE OF: RXS03220.seq check: 3878 from: 1 to: 960 
MGLREILSSKWLVRILLVGIGLGVAQQLTGINSIMYYGQVVLIEAGFSENAALIANVAPGVIAVVGAFI 
ALWMMDGINRRTTLITGYSLTTISHVLIGIASVAFPVGDPLRPYVILTLVWFVGSMQTFLNVATWVML 
SELFPLAMRGFAIGISVFFLWIANAFLGLFFPTIMEAVGLTGTFFMFAGIGVVALIFI YTQVPETRGRT 
LEE I DEDVTSGVI FNKDI RKGKVH 

>RXS03221 TRANSLATE OF: RXS03221.seq check: 3878 from: 1 to: 960 

MFRDPAPPSKGTTNLGDKMASTFIQADSPEKSKKLPPLTEGPYRKRLFYVALVATFGGLLFGYDTGVIN 

GALNPMTRELGLTAFTEGVVTSSLLFGAAAGAMFFGRISDNWGRRKTIISLAVAFFVGTMICVFAPSFA 
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